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I.— On  Agricultural  Chemistry^ — especially  in  relation  to  the 
Mineral  Theory  of  Baron  Liehig.  By  J.  B.  Lawes,  of 
Rothamsted,  and  Dr.  J.  H.  Gilbert. 

It  was  under  the  auspices  of  the  British  Association  that  Pro- 
fesior  Liebig  in  the  year  1840  first  promulgated  his  views  on  the 
tobject  of  Agricultural  Chemistry ;  and  however  much  some  may 
be  disposed  to  differ  from  him  in  opinion  on  special  points  therein 
treated  of,  few  we  presume  will  deny  that  from  the  appearance  of 
the  first  edition  of  Professor  Liebig*s  work  on  ^  Organic  Che- 
mistry in  its  relations  to  Agriculture  and  Physiology '  we  may 
date  a  spirit  of  investigation  into  Agpricultural  Chemistry  such  as 
had.  not  previously  been  manifested  in  this  country.  Indeed,  we 
conceive  that  in  looking  back  to  the  words  of  his  preface  in  1840, 
wherein  he  says,  "  I  shall  be  happy  if  I  succeed  in  attracting  the 
attention  of  men  of  science  to  subjects  which  so  well  merit  to 
engage  their  talents  and  energies/' — in  this  respect,  at  least, 
Professor  Liebig  must  feel  that  his  efforts  have  been  rewarded 
far  beyond  what  his  most  sanguine  expectation  could  at  the  time 
have  led  him  to  hope  for.  It  could  scarcely  be  expected,  however, 
that  with  the  progress  of  inquiry,  such  as  is  here  invited,  there 
should  not  result  from  time  to  time  some,  and  perhaps  material, 
modifications  on  questions  which  it  is  admitted  the  facts  already 
at  command  were  not  competent  satisfactorily  to  solve  ;  indeed, 
if  it  were  not  so,  if  no  further  facts  were  requisite,  and  the  views 
as  then  put  forth  were  all  and  in  their  manifold  detail  already 
folly  substantiated,  where  the  necessity  for  further  investigation 
of  the  subject?     Surely  it  would  be  labour  lost ! 

Professor  Liebig  has  indeed  himself  contributed  to  the  de- 
velopment of  the  subject,  in  the  several  succeeding  editions  of  his 
works;  and  also  in  his  '  Letters  on  Chemistry,'  and  in  other 
poblications  ;  and  he  has,  in  a  new  and  enlarged  edition  of  the 
second- mentioned  work,  namely,  his  '  Letters  on  Chemistry,'  pub- 
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lished  only  in  May  last,  given  the  result  of  his  latest  researches 
in  agricultural  and  physiological  chemistry. 

Among  other  labowrens  in  this  important  field  of  investigation 
of  late  years  we  may  state  that  one  of  ourselves  was  occupied 
several  years,  prior  to  the  appearance  of  the  first  edition  of  Pro- 
fessor Liebig's  work,  in  investigating  the  action  of  difierent  che- 
mical combinations  when  applied  as  manures  to  the  most  important 
crops  of  the  farm;  and  that  sii^e  the  year  1843  we  have  been 
conjointly  engaged  in  systematically  investigating  the  subject  of 
agricultural  chemistry  in  a  more  extended  sense  than  that  alone 
implied  in  the  question  of  the  action  of  special  substances  as 
manures. 

In  the  course  of  this  inquiry,  the  whole  tenor  of  our  results, 
and  also  of  information  derived  from  intelligent  agricultural 
friends,  upon  every  variety  of  l^nd  in  Great  Britain,  has  forced 
upon  us  opinions  difierent  irom  ihose  of  Professor  liebig  on  some 
important  points ;  and  more  especially  in  relation  to  his  so-called 
^^  Mineral  Theory,"  which  is  embodied  in  the  following  sentence, 
to  be  found  at  page  211  of  the  third  edition  of  'W\b  yfoA.  on  Agri- 
cnltural  Chemistry,  where  he  says  ^'  The  crops  on  a  field  diminish 
or  increase  in  exact  |)roportion  to  the  diminution  or  increase  of 
the  minend  substances  conveyed  to  it  in  mtaiiiire.'* 

It  will  be  easily  conceived,  therefore,  that  it  was  with  much 
interest  that  we  turned  to  those  pages  of  die  new  edition  of  Baron 
liebig's  ^  Letters,*  whidi  treat  of  the  food  of  plants,  in  order  to 
ascertain  how  iar  the  facts  of  the  last  few  years  had  tended  to 
alter  or  modify  his  views  on  points  wherein  our  own  differed  from 
those  which  he  had  hitherto  published. 

It  was  in  reference  to  o«r  opinions  on  the  views  of  Liebig»  as 
given  in  the  axiom  already  quoted,  that  Mr.  Pusey,  when  giving^ 
io  Uie  last  number  of  Hbask  Journal,  a  review  of  the  progress  of 
agriculture  during  the  last  eight  years,  called  atteaatioQ  to  what  he 
r^arded  as  conclusive  evidence  against  those  views  is  some  of  our 
results,  whidi  had  appeared  from  time  to  time  in  former  Nnmbers ; 
and  it  is  in  reply  to  these  remarks  of  Mr«  Pusqr  tbat  Professor 
liebig  has  devoted  a  note  of  foor  or  five  closely  jj^inted  pages  in 
the  ^  Letters,'  just  published,  to  an  attadc  upon  our  experiments 
and  opinions,  as  set  forth  by  Mr.  Pusey  in  the  article  referred  to. 

Of  the  vast  importance,  boUi  in  a  scientific  and  practical  point 
of  view,  of  correct  ideas  oa  the  sub^t  here  at  issue,  a  judgment 
may  be  formed  by  the  numner  in  which  tbe  Professor  himself 
f^aks  of  his  **  Mineral  Theory,*'  in  the  new  edition  of  his  *  Let- 
ters.' Thus,  at  page  483,  he  says  of  the  agriculturists  of  £ngland, 
that  *^  sooner  or  later  they  must  see  that  in  this  so-called  ^  minend 
theory,'  in  its  development  and  ultimate  perGectioD,  lies  the  whole 
Aituire  of  agriculture." 
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The  importance  of  tbe  subject^  oa-  sach  high  antfaority  u  that 
of  Prefleasor  liebig'  himielf,  as  thus  stated,  will,  we  trust,  be  con- 
sidered sufficnent  reason  for  bringing  before  the  readers  of  this 
Jonmal  m  brief  statement  of  the  epimons  to  which  cnxr  results 
kfeled  ns.;  but  as  Professor  Liebig  has  said,  in  regard  to  oar 
orperiments,  that  '*  they  are  entirely  devoid  of  value,  as  the  fono^ 
dation  for  general  oonclusioiis ;"  and,  farther,  that  *^  with  a  know- 
lodge  of  oar  experience  of  the  effects  of  fallow  and  of  prodnction 
on  the  large  acade,  it  requires  all  the  courage  derived  from  the 
wint  of  intimate  acquaintance  with  the  subject"  to  make  the 
statements  we  have  dcme^  it  seems  iocumbent  on  us  to  recall 
ittentiaa  to  the  plan  and  object  of  the  experiments  themselves^ 
before  entering  npon  the  consideration  of  the  results  which  they 
bsie  provided. 

Looking  upon  the  subject  in  a  chemical  point  of  view  only,  it 
woold  seem  that  an  analysis  of  the  soil  upon  which  crops  were  to 
lie  experimentally  grown,  as  well  as  a  knowledge  of  the  compo- 
ation  of  the  crop,  should  be  the  first  points  attained,  with  the 
new  of  deciding  in  what  constituents  the  soil  was  deficient ;:  and 
Kthe  commencement  of  our  more  systematic  course  of  field  ex* 
periments  the  importance  of  these  points  was  carefully  considered. 
When  we  reflect^  however,  that  an  acre  of  soil  six  inches  deep 
Bsy  be  computed  to  weigh  about  1,344,000  lbs.  (thou$^  the  roots 
of  plants  take  a  much  wider  range  than  this),  and  taking  the  one 
constituent  of  umnonia  or  nitrogen  as  an  illustration,  that  in  add- 
ing to  this  quantity  of  soil  &  quantity  of  ammoniacal  salt  con^ 
tsming  100  lbs.  of  ammonia — which  would-  be  an  unusually 
beavy  and  very  effective  dressing — we  ishould  only  increase  the 
per-centage  of  ammonia  in  the  soil  by  0*0007,  it  is  evident  that 
oar  methods  of  analysis  would  be  quite  incompetent  to  appreciate 
the  di£breiice  between  the  soil  before  and  after  the  application^ — 
that  is  to  say,  in  its  state  of  exhaustion,  and  of  highly  productive 
eondicion,  so  far  as  that  constituent  is  concerned  ;  and  from  our 
knowledge  of  theefiectsof  this  substance  on  wheat,  we  may  con- 
fidently assert  that  the  quantity  of  it  supposed  above  would  have 
given  a  produce  at  least  double  that  of  the  unmanured  land.  The 
ttme  kind  of  argument  might,  indeed,  be  adopted  in  reference  to 
the  more  important  of  those  constituents  of  a  soil  which  are  found 
in  the  ashes  of  the  plants  grown  upon  it,  and  we  distermined, 
fhcrefore,  to  seek  our  results  in  another  manner.  Indeed,  the 
iniperfection  of  our  knowledge  of  the  productive  quality  of  a 
soil,  as  derived  from  its  percentage  composition,  has  been  amply 
pnned  ty  the  results  of  analysis  which  have  been  published  dur- 
ing the  last  ten  years ;  and  in  corroboration  we  need  only  refer  to 
iie  opinioiBS  of  Professor  Magnus  on  this  subject,  who>  in  his 
capschy  of  chemist  to  the  *^  I^ndes-Oekonoraie  Kollegium  "  of 
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Prussia,  has  published  the  results  of  many  analyses  of  soils.  The 
truth  is,  that  little  is  as  yet  known  of  what  a  soil  either  is  or  ought 
to  be,  in  a  chemical  point  of  view ;  but  when  we  call  to  mind  the 
investigations  of  Professor  Mulder,  in  relation  to.  the  organic 
acids  found  in  soils,  and  of  Mr.  Way  and  others,  as  to  the  chemical 
and  physical  properties  of  soils,  in  relation  to  the  atmosphere, 
and  to  saline  substances  exposed  to  their  action  in  solution,  we 
may  at  least  anticipate  for  chemistry  that  she  will  ere  long  throw 
important  light  on  this  interesting  but  intricate  subject. 

In  our  field  experiments,  then,  we  have  been  satisfied  with  pre- 
serving specimens  of  the  soils  which  were  to  be  the  subjects  of 
4hem,  and  have  sought  to  ascertain  their  deficiency,  in  regard  to 
the  production  of  different  crops,  by  means  which  we  conceive  to 
be  not  only  far  more  manageable,  but  in  every  way  more  con- 
clusive and  satisfactory  in  their  result. 

To  illustrate — What  is  termed  a  rotation  of  crops  is  at  least  of 
such  universality  in  the  farming  of  Great  Britain,  that  any  investi- 
gation in  relation  to  the  agriculture  of  that  country  may  safely  be 
grounded  on  the  supposition  of  its  adoption.  Let  us,  then,  direct 
attention  for  a  moment  to  some  of  the  chief  features  of  rotation. 
What  is  called  a  course  of  rotation  is  the  period  of  years  which 
includes  the  circle  of  all  the  different  crops  grown  in  that  rotation 
or  alternation.  The  crops  which  thus  succeed  each  other,  and 
constitute  a  rotation,  may  be  two,  three,  four,  or  more,  varying 
with  the  nature  of  the  soil  and  the  judgment  of  the  farmer  ;  but, 
whatever  course  be  adopted,  no  individual  crop  •—  wheat,  for 
example — is  grown  immediately  succeeding  one  of  the  same  de- 
scription, but  it  is  sown  again  only  after  some  other  crops  have 
been  grown,  and  at  such  a  period  of  the  rotation,  indeed,  as  by 
experience  it  is  known  that  the  soil  will,  by  direct  manure  or 
other  means,  have  recovered  its  capability  of  producing  a  profit- 
able quantity  of  the  crop  in  question. 

On  carefully  considering  these  established  and  well-known  facts 
of  agriculture,  it  appeared  to  us*  that,  by  taking  soils  either  at  the 
end  of  the  rotation,  or  at  least  at  that  period  of  it  when  in  the 
ordinary  course  of  farming  farm-yard-manure  would  be  added 
before  any  further  crop  would  be  grown,  we  should  then  have 
the  soils  in  what  may  be  termed  a  normal,  or,  perhaps  better  still, 
a  practically  and  agricuUurcdly  exhausted  state. 

Now,  if  it  is  found,  in  the  experience  of  the  farmer,  that  land 
of  any  given  quality  with  which  he  is  well  acquainted,  will  not 
when  in  this  condition  of  practical  exhaustion  yield  the  quantity 
he  usually  obtains  from  it  of  any  particular  crop,  but  that  after 
applying  farm-yard  manure  it  will  do  so,  it  is  evident  that  if 
we  supply  to  different  plots  of  this  exhauMed  land  the  constituents 
of  farm-yard  manure,  both  individually  and  combined,   and  if 
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liy  the  side  of  these  plots  we  also  grow  the  crop  both  without  ma- 
nnre  of  any  kind  and  with  farm-yard-manure,  we  shall  have  ob- 
tained in  the  comparative  results  a  far  more  satisfactory  solution 
of  the  qaestion  as  to  what  constituents  were,  in  this  ordinary 
course  of  agriculture,  most  in  defect  in  respect  to  the  production 
of  the  particular  crop  experimented  upon,  than  any  analysis  of 
the  soil  could  have  given  us.     In  other  words,  we  should  have 
before  us  very  good  ground  for  deciding  to  which  of  the  con- 
sUtuents   of  the  farm -yard  manure  the  increased  produce  was 
mainly  due  on  the  plot  provided  with  it^  in  the  case  of  the  par- 
tcular  crop :  not  so^  however,  unless  the  soil  had  been  so  far 
exhausted  by  previous  cropping  as  to  be  considered  practically 
unfit  for  the  growth  of  that  crop  without  manure.     We  lay  parti- 
cular stress  on  this  exhaustion,  because  we  believe  that  the  vast 
discrepancy  in  the  comparative  results,  with  different  manures, 
by  different  experimenters,  arises  more  from  irregularity  in  what 
may  be  called  the  Jhatiny  capital  of  the  soil  than  from  irregu- 
larities in  the  original  character  of  the  soil  itself,  or  from  any 
other  cause,  unless  we  include  the  frequent  faulty  methods  of 
application. 

It  is,  then^  by  this  synthetic  rather  than  by  the  analytic  me- 
thod that  we  have  sought  our  results  ;  and  in  the  carrying  out  of 
our  object  we  have  taken  Wheat  as  the  type  of  the  cereal  crops. 
Turnips  as  the  type  of  the  root  crops,  and  Beans  as  the  representa- 
tive ot  the  L^uminous  corn  crop,  since  these  most  frequently 
enter  into  rotation ;  and  having  selected  for  each  of  these  a  field 
which,  agriculturally  considered,  was  exhausted^  we  have  grown 
the  same  description  of  crop  upon  the  same  land,  year  after  year, 
with  different  chemical  manures,  and  in  each  case  with  one  plot  or 
more  continuously  unmanured,  and  one  supplied  every  year  with 
a  fair  quantity  of  farm-yard-manure. 

Id  this  way  14  acres  have  been  devoted  to  the  continuous 
growth  of  Wheat  since  1843,  8  acres  to  the  continuous  growth  of 
Turnips  from  the  same  date,  and  5  to  6  acres  to  that  of  Leguminous 
oom  crops  since  1847.  Besides  these  we  have  made  other  field 
experiments — amounting  in  each  year  to  from  30  to  40  on  wheat, 
upwards  of  90  on  turnips,  and  20  to  SO  on  beans — and  also 
some  on  the  growth  of  Clover,  and  some  in  relation  to  the  che- 
mical circumstances  involved  in  an  actual  course  of  rotation, 
comprising  Turnips,  Barley,  Clover,  and  Wheat,  grown  in  the 
order  in  which  they  are  here  stated. 

It  may  be  stated,  too,  that  in  addition  to  these  experiments  on 
wheat  and  the  other  crops  usually  grown  upon  the  farm  as  above 
referred  to,  we  have  for  several  years  been  much  occupied  also 
with  the  subject  of  the  feeding  of  animals — ^viz.  Bullocks,  Sheep, 
and  Pigs— as  well  as  in  investigating  the  functional  actions  of  the 
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growiag  plant  in  relation  to  the  soil  aad  BiMmntfbepe ;  snd  in  can- 
nezion  with  each  of  these  Bsbjeets  much  laboimtorj  faibovr  kms 
constantly  been  in  progress. 

The  scope  and  object  of  onr  inyestigation  has  been  therelore  Ho 
«zaniine^  in  the  field,  the  feedmg-sbed,  and  the  laberatorj,  into 
the  chemical  drcmnstanoes  cssmedied  with  the  agricaltDre  of 
Oreat  Bdritain  in  its  four  main  &atu»8;  immdy — 

First,  the  "production  of  the  Cereal  grain  crops ; 
Secondly,  that  of  Root  crops ; 

Thirdly,  that  of  the  Leguminous  com  and  Fodder  crops  j  and 
Fourthly,  and  lastly,  t^at  of  the  consumption  of  food  on  die 
farm  for  its  double  produce  of  Meat  and  Manure. 

So  mudi  then  fmr  die  rationale  MaaA  general  f4an  of  the  experi* 
jnents  themselvies,  and  we  now  propose  to  caU  attention  to  some 
of  the  results  which  they  have  afibsded  na. 

Hitherto  only  part  of  the  results  of  the  wheat  experiments  of 
the  harvests  of  1^44,  1845,  and  1846,  and  cdf  tiiese  aeasons  onAy, 
hAye  been  pablisbed;  4hose  on  tamips,  only  for  the  seasons 
1843,  1844,  and  1845 ;  those  on  the  leguminous  crops  not  at  all 
as  yet ;  and  those  on  feeding,  only  as  isr  as  aheep  are  ooncerDed, 
and  chiefly  too  in  relation  to  the  one  point  only  nf  the  increase 
of  live  weight  obtained  feosn  a  giren  qnaatity  of  ibod^'or  its  'Con- 
atitnests.  Of  the  iaboralory  results  but  few  hare  been  given 
in  relation  to  any  one  of  .these  branches  up  to  the  present  time. 
The  vast  accumulation  of  vesidtiw  indeed,  will  necessarily  still 
further  postpone  the  pohlication  of  them  in  any  extended  form ; 
and  hence  it  seems  the  more  desirable  to  take  adrantage  of  the 
present  opportusnty  to  attempt  to  ihring  t(^|elher  into  <oae  view 
iKnne  of  tbe  general  indicaticms  which  iiave  been  arrived  at  in 
relation  to  a  few  of  the  more  importsnt  points. 

With  this  view,  it  is  to  the  field  experiments  on  wheat  that  we 
shall  chiefly  confine  oar  attention  on  this  occasion ;  for  whea^ 
which  constitutes  the  principal  food  oixua  population,  is  with  the 
fanner  the  naost  important  crop  in  his  rotation,  all  others  beii^ 
considered  more  or  less  subservient  to  it ;  and  ii  is,  %oo,  in  refer- 
ence to  the  production  of  this  crop  in  agricuhuFalr  quantity  that 
4he  mineral  theory  of  Baron  Liebig  is  perhaps  more  pracni* 
nently  at  fault  than  in  that  of  any  other. 

It  is  true  that,  jn  the  case  of  vegetation  isi  a  native  soH^  im-^ 
aided  by  art,  the  mineral  conBtitneots  of  the  plants  being  &r- 
nished  from  the  soil,  the  atmosphere  is  found  to  be  a  nffiaent 
«ouiee  of  the  nitrogen  and  carbon ;  and  it  is  the  supposition 
that  these  circumstances  of  witurml  vegtiatmt  apply  equally 
to  the  various  crops  when  grown  under  ctikivaiiim  ibat  hats 
Jed  Baron   liebig  to  suggest  that^  if  hy  Artificial  means  wt 
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accumulate  within  the  soil  itself  a  sufficiently  liberal  supply  of 
those  constituents  found  in  the  ashes  of  the  plant — essentially 
soil  constituents^  we  shall  by  this  means  be  able  in  all  cases  to 
iacrease  thereby  the  sMimilation  of  the  vegetable  or  atmospheric 
constituents  in  a  deg^ree  sufficient  for  agricultural  purposes.  But 
agriculture  is  itself  an  artificial  process ;  and  it  will  be  found  that, 
as  r^^ds  the  production  of  wheat  more  especially^  it  is  only 
by  the  accumulation  within  the  soil  itself  of  nitrogen,  naturally 
derived  from  the  atmosphere,  rather  than  of  the  peculiarly  soil- 
constituents,  that  our  crops  of  it  can  be  increased.  Mineral  sub- 
stances will  indeed  materially  develop  the  accumulation  of 
T^etable  or  atmospheric  constituents  when  applied  to  some  of  the 
crops  of  rotation ;  and  it  is  thus  chiefly  that  these  crops  become 
subservient  to  the  growth  of  the  cereal  grains ;  but  even  in  these 
cases  it  is  not  the  constituents,  as  found  coUeetively  in  the  ashes  of 
the  plants  to  be  yroum,  that  are  the  most  efficient  in  this  respect ; 
nor  can  the  demand  which  we  find  thus  made  for  the  production 
of  crops  in  agricultural  quantity  be  accounted  for  by  the  mere 
idea  of  supplying  the  actual  constituents  of  the  crop.  It  would 
seem,  tfaeretore^  that  we  can  only  arrive  at  correct  ideas  in  agri- 
culture by  a  close  examination  of  the  actual  circumstances  of 
growth  of  each  particular  crop  when  grown  under  cultivation. 
We  now  turn  to  the  consideration  of  our  experiments  upon  this 
subject. 

It  has  been  said  that  all  the  experimental  fields  were  selected 
when  they  were  in  a  state  of  agricultural  exhaustion.  The  wheat- 
field,  however,  after  having  been  manured  in  the  usual  way  for 
turnips  at  the  conunencement  of  the  previous  rotation,  had  then 
grown  barley,  peas»  wheat,  and  oati,  without  any  further  manur- 
ing; so  that  when  taken  for  experiment  in  1844,  it  was,  as  a  grain- 
producer,  considerably  more  exhausted  than  would  ordinarily  be 
the  case.  It  was,  therefore,  in  a  most  favourable  condition  for  the 
purposes  of  our  experiment 

In  the  first  experimental  season,  the  field  of  14  acres  was  divided 
into  about  20  plots,  and  it  was  by  the  mineral  theory  that  we  were 
mainly  guided  in  the  selection  of  manures ;  mineral  manures  were 
therefore  employed  in  the  majority  of  cases.  Ammonia,  on  the 
other  hand,  being  then  considered  as  of  less  importance,  was  used 
in  a  few  instances  only,  and  in  these  in  very  insignificant  quantities. 
Rape-K»ke,  as  being  a  well-recognised  manure,  and  calculated  to 
supply — besides  some  minerals  and  nitrogen — a  certain  quantity 
of  carbonaceous  substance  in  which  both  corn  and  straw  so  much 
abound,  was  also  added  to  one  or  two  of  the  plots. 

The  results  of  this  first  season  (1844)  having  already  been 
pretty  fully  detailed  in  this  Journal,  we  can  only  give  a  summary 
of  them  in  thiy  place :— 
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Table  I.' 

Harvest  1844.    Summary.    (See  first  section  of  diagram  I., 

opposite  p.  14.) 


T 


DaKription  of  the  Manures. 


f  t 

9  9 
9> 


i 


» f 


Plot  3.  Uomanured         •         •         •         • 
2.  14  tons  of  farm-yard  manure 
4.  The  ashes  of  14  tons  of  farm>yard  manure 
8.  Muumutn  produce  of  9  plots  with  artificial 
mineral  manures : — 

Superphosphate  lime  390  lbs 
Phospnate  of  potass     364  lbs 
15.  Maximum  produce  of  9  plots  with  artificial ' 
mineral  manures: — 

Superphosphate  lime  350  lbs. 

Phosphate  ma^^nesia    168  lbs. 

Phosphate  potass  150  lbs. 

Silicate  potass  1121bs.^ 

Mean  of  the  9  plots  with  artificial  mineral  manures 

Mean  of  3  plots  with  mineral  manures  and  65  lbs.) 

each  of  sulphate  ammonia     •         .  • ) 

Mean  of  2  plots  with  mineral  manures  and  150  lbs.) 

and  300  lbs.  of  rape-cake  respectively      •         .  j 

Plot  18.  With  complex  mineral  manure,  65  lbs.] 

of  sulphate  of  ammonia,  and  150  lbs.  of  rape-i 

cake  • J 


DxeMedCSom 

per  Acre, 

in  Boihalt 

and  Pecks. 


bash,  pecks. 
16       0 
22       0 
16       0 

16       1 


17       3i 


16 
21 

18 
22 


3f 
0 

If 
31 


ToUl 

Com 

per  AcrSf 

in  lbs. 


lbs. 
923 
1276 

888 

980 


1096 

1009 
1275 

1078 
1368 


Straw 

per  Acre, 

in  lbs. 


lbs. 
1120 
1476 
1104 

1160 


1240 

1155 
1423 

1201 
1768 


The  indications  of  the  table  are  seen  to  be  most  conclosire,  as 
showing  what  was  the  character  of  the  exhaustion  which  had  been 
induced  by  the  previous  heavy  cropping,  and  what,  therefore, 
should  be  the  peculiar  nature  of  the  supply  in  a  rational  system 
of  manuring.  If  the  exhaustion  had  been  connected  with  a  defi- 
ciency of  mineral  constituents,  we  might  reasonably  have  expected 
that  by  some  one  at  least  of  the  nine  mineral  conditions — ^sup- 
plying in  some  cases  an  abundance  of  every  mineral  constituent 
which  the  plant  could  require — this  deficiency  would  have  been 
made  up ;  but  it  was  not  so. 


*  It  should  be  stated  that  the  terms  Superphosphate  of  Lime,  Phosphate  of  Potass, 
Phosphate  of  Soda,  and  Phosphate  of  Magnesia,  as  used  in  this  and  the  followinfj^ 
Tables,  and  by  which  it  is  convenient  to  designate  the  manures,  are  not  (o  be 
understood  as  representing  the  chemical  substances  bearing  those  names.  They  were 
ibrmed  by  acting  upon  burnt  bone-dutt  by  means  of  sulphuric  acid  in  the  first 
instance,  and  in  the  cases  of  the  alkaline  salts  and  the  magnesian  one  by  neutralising 
the  compound  thus  obtained  by  means  of  cheap  preparations  of  the  respective  bases. 
Hie  Silicate  of  Potass  was  manufactured  at  a  giasi-honse  by  fusinpr  equal  parts  of 
pearlash  and  sand — ^a  transparent  glass,  slightly  deliquescent  in  the  air.  was  the  resuU. 
It  was  ground  to  powder  under  edge-stones.  The  Sulphate  and  the  Muriate  of  Am- 
monia were  such  as  are  usually  sold  for  the  purposes  of  manure,  and  it  may  be  esti- 
mated tiiat  one  hundredweight  of  them  respectively  is  equal  to  100  lbs.  of  the  pure 
cryitalliied  salt.   The  fulphuric  acid  used  was  of  the  qieeifie  graTity  of  about  1  '7. 
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Thus,  taking  the  column  of  bushels  per  acre  as  given  in  this 
sommary,  as  our  guide,  it  will  be  seen  that  whilst  we  have  without 
manure  only  16  bushels  of  dressed  corn,  we  have  by  farm-yard 
manure  22  bushels.  The  ashes  of  farm-yard  manure  give,  how- 
ever, no  increase  whatever  over  the  unmanured  plot.  Again,  out 
of  the  9  plots  supplied  with  artificial  mineral  manures,  we  have 
in  DO  case  an'  increase  of  2  bushels  by  this  means ;  the  produce  of 
the  average  of  the  9*  being  not  quite  17  bushels.  On  the  other 
hand,  we  see  that  the  addition  to  some  of  these  purely  mineral 
manures  of  65  lbs.  of  sulphate  of  ammonia — a  very  small  dressing 
of  that  substance,  and  containing  only  about  14  lbs.  of  ammonia 
—has  given  us  an  average  produce  of  21  bushels.  An  insignifi- 
cant addition  of  rape-cake  too,  to  manures  otherwise  inefiective, 
has  given  us  about  18^  bushels ;  and  when,  as  in  plot  18>  we  have 
added  to  the  ineflBcient  mineral  manures  65  lbs.  of  ammoniacal 
salts,  and  a  little  rape-cake  also,  we  have  a  produce  greater  than 
bj  the  14  tons  of  farm-yard  manure. 

The  quantities  of  rape- cake  used  were  small,  and  the  increase 
attributable  to  it  also  small,  but  it  nevertheless  was  much  what 
we  should  expect  when  compared  with  that  from  the  ammoniacal 
salts,  if,  as  we  believe  is  the  case,  the  effect  of  rape-cake  on  grain- 
craas  is  due  to  the  nitrogen  it  contains. 

Indeed,  the  coincidence  in  the  slight  or  non-efiect  throughout 
the  mineral  series  on  the  one  hand,  and  of  the  marked  and  nearly 
uniform  result  of  the  nitrogenous  supply  on  the  other,  was  most 
striking  in  the  first  year's  experimental  produce,  and  such  as  to 
leid  us  to  give  to  nitn^enous  manures  in  the  second  season  even 
greater  prominence  than  we  had  done  to  minerals  in  the  previous 
one.  This  is  in  some  respects,  perhaps,  to  be  regretted,  as  had 
we  kept  a  series  of  plots  for  some  years  continuously  under 
ninends  alone,  the  evidence,  though  at  present  su£Bciently  con- 
dosive^  would  have  carried  with  it  somewhat  more  of  systematic 
proof. 

In  Table  II.  (see  following  page)  we  have  given  a  few  results 
selected  from  those  obtained  at  Uie  harvest  of  1845,  the  second 
of  the  experimental  series.  By  the  table  it  is  seen  that  we  have, 
ftt  the  harvest  of  1845,  a  produce  of  rather  more  than  23  bushels 
without  manure  of  any  kind,  instead  of  only  16  as  in  1844;  and 
io  like  manner  the  farm-yard  manure  gives  32  bushels  in  1845, 
vA  only  22  in  1844.  We  have  shown  in  a  former  number  of 
die  Journal  how  clearly  these  differences  can  be  traced  to  varia- 
tioDs  in  the  climatic  character  of  the  season,  but  this  is  not  the 
point  under  consideration  just  now. 

We  assume,  then,  23  bushels  or  thereabouts  to  be  the  standard 
prodaoe  of  the  soil  and  season,  Mrithout  manure,  during  this  second 
experimental  year ;  and  as  part  of  plot  5  (previously  manured 
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Tabu  II. 


Harvest  1845.    Selected  Results.    (See  second  section  of  diagram  Ly 

opposite  p.  14.) 


DeMrfptkm  wd  Quntttki  «f  tlw  M  anni  per  itm. 

per  Acre, 
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pcrAflre» 

pwAona^ 
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and  Pedu. 

iaUw. 

la*> 

pariMJ 

Iba. 

Wm. 

SMtiOQl. 

Plot  3»  No  manure 

23 

n 

1441 

2712 

,,    2.  14  toof  of  ftrm-yardmanare. 

32 

1«57 

3919 

8Mtuni9. 

■ 

, ,   5a.  No  manure 

22 

H 

1431 

2684 

f,   56.  Top-dretted  vith  252  lbs.  of  carbonate  V 

ammonia  fiimolved),  at  3  ttmei^  diir-V 

26 

H 

1732 

3999 

iag  tlie  §pnng        •        •        •        •  J 

Section  3. 

Q  (Sulphate  of  ammonia  168  Ibs-ltop^reteedl 
"       '(Muriate  of  ammonia  168  lbs.)    at  once    ) 

33 

)i 

2131 

M98 

1  fv  ( Sulphate  of  ammonia  166  Ub.  )  top^liesMd  \ 
' '  ^^'  IMuriate  of  ammonia  168  Um./  at  4  times 

3t 

H 

1980 

t266 

with  superphosphate  of  lime)^  and  which  is  now,  alto> 
mairare,  givei  rather  more  than  23^  bnahel*  of  dretaed  corn^  the 
oorrectness  of  the  result  of  plot  S,  the  permanently  unmanured 
plot,  ift  thereby  fully  oon6rmed. 

This  jdot  No.  5»  prerioosly  two-thirds  of  an  acre,  was,  in  Urn 
second  year,  divided  into  two  eqoal  portions;  one  of  these  {'*  plot 
5a'')  being,  as  just  said,  unmanured,  and  the  other  (^plot  5b*^) 
faaring  supplied  to  it  in  acdntion,  by  top-dressings  dnring  the 
spring,  the  medicinal  earhcnaie  4)f  ammoma,  at  the  rate  of  2501bs» 
per  acre :  and  it  is  seen  that  we  have,  by  this  pore  but  highly 
volatile  ammoniacal  salt  alone,  the  produce  raised  from  224r 
bushels  to  very  nearly  27  bushels! 

In  the  next  section  of  the  table  are  given  the  results  of  plots  9 
and  10,  the  former  of  which  had  in  the  previous  year  been  manured 
by  superphosphate  of  lime  and  a  small  quantity  of  sulphate  of 
ammonia,  and  the  latter  by  superphosphate  of  lime  and  silicate 
of  i)otass.  To  each  of  these  plots  \\  cwt.  of  sulphate  and 
U  cwt.  of  muriate  of  ammonia  were  now  sui^lied.  Upon  plot  9 
the  whole  of  the  manure  was  top^kessed,  at  anoB^  early  in  Urn 
spring;  but  on  plot  10  the  salts  were  put  on  at  four  successive 
periods.  The  produce  obtained  by  these  salts  of  ammonia  aione 
is  33  bushels  and  three-eighths,  when  sown  all  at  once,  and  nearly 
33  bushels  when  sown  at  four  different  times— quantities  which 
amount  to  about  10  bushels  per  acre  more  than  was  obtained 
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without  manure.  In  the  came  of  No.  9,  indeed,  the  produce  ex- 
ceeds by  1^  bushel  that  given  by  farm-yard  manure,  and  in  that 
of  No.  10  it  is  all  but  iden(ti<»i  with  it.  And  if  we  take  the 
voglitt  of  "total  com,  instead  of  the  vtBdsuTC  of  the  dressed  com, 
to  iriiich  latter  we  chiefly  refer,  merely  as  a  standard  more  con* 
fentionaUy  wadenrtood,  No.  10,  by  ammonia  only,  has  given  both 
JDoiecom  and  jnore^tiaw  than  the  farm-yard  manure,  with  all 
its  minerah  and  carbonaceous  substance. 

Let  ng  see  whether  this  almost  specific  eflTect  of  nitrogen,  in 
reHoring,  for  the  reproduction  of  corn,  a  corn-exhausted  soil,  is 
bonie  out  by  the  results  of  succeeding  years. 

In  relation  to  the  third  experimental  year  (harvest  1846),  we 
hare  already  given  in  a  tabular  form  in  our  former  article  most  of 
thefesalts;  l)ut  for  want  of  time  and  space  the  attention  of  the 
reader  was  specially  called  to  one  or  two  of  them  only.    We  shall, 
therefore,  on  this  occasion  offer  a  few  remarks  on  some  of  those  not 
prenously  discussed ;  and  we  should  bave  omitted  all  reference  to 
the  Jesuits  obtained  with  the  wheat  manure  oif  Professor  Liebig, 
to  which  we  have  already  called  attention,  had  not  the  Professor, 
in  the  new  edition  of  his  '  Letters,'  whilst  fully  admitting  the 
^are  of  the  manure— the  composition  of  whicfa^  to  use  his  own 
words  when  commenting  upon  it,  ''could  be  no  secret,  since  every 
plant  showed  by  its  ashes  the  dne  proportion  of  the  constitu- 
ents essential  to   its  growth "   (page  48*2), — not  ^expressed   any 
donbt  asto  the  principle  involved  in  such  a  manure,  but,  on  the 
other  hand,  implied  that  the  failure  was  due  to  a  yet  imperfect 
bowledgeof  the  mechanical  form  and  chemical  qualities  required 
tt  be  given  to  the  neoessary  constituents  in  order  to  fit  them  for 
Aeir  reception  and  nutritiive  action  on  the  plant,  rather  than  to 
soy  fallacy  in  the  theory  which  would  Teomnmend  to  practical 
tgricdtare  the  supply  by  artificial  means  of  the  constituents  of 
the  ariies  of  plants  as  manures. 

Wedo  not  mean  to  say  that  Liebig's  manure  was  not  at  fault  as 
t»  its  mechanical  form  and  chemical  qualities,  and  from  their 
fmhtre  the  same  might,  perhaqps,  be  said  of  all  the  mineral  sriz* 
tares  employed  in  our  ejcperiments.  We  must  be  careful^  how- 
ever, not  to  rriy  upon  an  argament  -of  this  kind  without  sufficient 
pound,  for  it  must  be  observed  that  in  this  way  every  negative 
ienilt  of  eKperiment  whatever  migbt  be  held  as  showing  nothing, 
mi  indeed  that  every  positive  one  was  equally  little  to  be  trusted  ; 
far  it  night  be  said  that  had  we  managed  better,  the  one  which  is 
now  negative  might  have  been  the  most  successful,  and  thus  ex- 
periments of  any  kind  would  be  at  an  end,  and  useless. 

But  to  retvre  to  the  experiments.  The  following  table  gives 
o&r  selection  of  the  results  of  the  third  season,  1646 : — 


12 


On  Agricultural  Chemishy. 


Tablb  III. 

Harvest  1846.    Selected  Results.    (See  third  section  of  diagram  I., 

opposite  p.  14.) 


Description  and  Quuitities  of  the  Manures  per  Acre. 


Section  1. 

Plot  3.  No  manure 

2.  14  tons  of  farm-yard  manure 


>  9 


Section  % 
f,    105.  No  manure      • 


»f 


10a.  Solpbate  of  ammonia  224  Ibf. 


Action  3. 
, ,    5a},  Ash  of  3  loads  of  wheat  straw 


if 


5a*.  Ash  of  3  loads  of  wheat  straw,  and  to] 
dressed  with  324  lbs.  of  sulphate 
ammonia       •         •         •         • 


i-'l 


Section  4. 

y ,   6a.  Liebig's  wheat  manure  448  lbs.      • 
f ,   65.  Liebig's  wheat   manure   448  lbs.,  with 
112  lbs.  each  of  sulphate  and  muriate 
of  ammonia  •         •         •         .         • 


Dressed  Cora 
per  Acre, 
inBiuhels 
and  Pecks. 

Total 

Cora 

per  Acre* 

inlte. 

bosb.  peeluk 

lU. 

17       ^ 
27       0| 

1207 
1826 

17      2i 

1216 

27       li 

1860 

19      0^ 

•  • 

27      0 

•  • 

20      1} 

1400 

29      0} 

1967 

per  Acre, 
in  lbs. 


lbs. 

1513 
2454 


1455 
2244 


1541 
2309 


1676 
2571 


At  this  third  experimental  harvest  we  have  on  the  continuouslj 
unmanured  plot,  namely.  No.  3,  not  quite  18  bushels  of  dressed 
corn,  as  the  normal  produce  of  the  season ;  and  hy  its  side  we 
have  on  plot  10b, — comprising  one-half  of  the  plot  10  of  the  pre- 
vious years,  and  so  highly  manured  by  ammoniacal  salts  in  1845v 
but  now  unmanured, — >rather  more  than  17 i  bushels.  The  near 
approach,  again,  to  identity  of  result  from  the  two  unmanured 
plots,  at  once  gives  confidence  in  the  accuracy  of  the  experiments, 
and  shows  us  how  effectually  the  preceding  crop  had,  in  a  prac- 
tical point  of  view^  reduced  the  plots,  previously  so  differently  cir- 
cumstanced both  as  to  manure  and  produce,  to  something  like  an 
uniform  standard  as  regards  their  grain-producing  qualities.  We 
take  this  opportunity  of  particularly  calling  attention  to  these 
coincidences  in  the  amount  of  produce  in  the  two  unmanured 
plots  of  the  different  years,  because  it  has  been  objected  against 
our  experiments,  as  already  published,  that  confirmation  was 
wanting  as  to  the  natural  yield  of  soil  and  season. 

Plot  2  has,  as  before,  14  tons  of  farm-yard  manure,  and  the 
produce  is  27i  bushels,  or  between  9  and  10  bushels  more  than 
without  manure  of  any  kind. 

On  plot  10a,  which  in  the  previous  year  gave  by  ammoniacal 
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nitt  alone  a  produce  equal  to  that  of  the  farm-yard  manure,  we 
b?e  again  a  similar  result :  for  2  cwts.  of  sulphate  of  ammonia 
has  now  ^ven  1850  lbs.  of  total  corn,  instead  of  1826  lbs.,  which  is 
the  produce  on  plot  2.  The  straw  of  the  latter  is,  however, 
ib|htlY  l^ea^er  ihan  that  by  the  ammoniacal  salt. 

Again,  plot  5a,  which  was  in  the  previous  season  unmanured^ 
was  now  subdivided :  on  one  half  of  it  (namely,  5a*)  we  have  the 
ashes  of  wheat-straw  alone,  by  which  there  is  an  increase  of  rather 
more  than  1  bushel  per  acre  of  dressed  corn ;  on  the  other  half 
(or  5a*)  we  have,  besides  the  straw  ashes,  2  cwts.  of  sulphate  of 
immonia  put  on  as  a  top-dressing:  2 cwts.  of  sulphate  of  am- 
monia have,  in  this  case^  only  increased  the  produce  beyond  that 
of  5a^  by  7i  bushels  of  corn  and  768  lbs.  of  straw,  instead  of  by 
9(  bushels  of  com  and  789  lbs.  of  straw,  which  was  the  increase 
obtained  by  the  same  amount  of  ammoniacal  salt  on  10  a,  as  com- 
pared with  10  b.  It  will  be  observed,  however,  that  in  the  former 
case  the  ammoniacal  salts  were  top-dressed,  but  in  the  latter  they 
were  drilled  at  the  time  of  sowing  the  seed ;  and  it  will  be  remem- 
bered that  in  1845  the  result  was  better  as  to  com  on  plot  9, 
where  the  salts  were  sown  earlier,  than  on  plot  10,  where  the  top- 
dressing  extended  far  into  the  spring.  We  have  had  several  direct 
instances  of  this  kind  in  our  experience,  and  we  would  give  it  as  a 
suggestion,  in  most  cases  applicable,  that  manures  for  wheat,  and 
especially  ammoniacal  ones,  should  be  applied  before  or  at  the 
time  the  seed  is  sown ;  for,  although  the  apparent  luxuriance  of 
the  crop  is  greater,  and  the  produce  of  straw  really  heavier, 
by  spring  rather  than  autumn  sowings  of  Peruvian  guano  and 
other  ammoniacal  manures,  yet  we  believe  that  that  of  the  com 
will  not  be  increased  in  an  equivalent  degree.  Indeed,  the  suc- 
cess of  the  crop  undoubtedly  depends  very  materially  on  the  pro- 
gress of  the  underground  growih  during  the  winter  months ;  and 
this  again,  other  thingps  being  equal,  upon  the  quantity  of  available 
nitrogenous  constituents  within  the  soil,  without  a  liberal  provi- 
sion of  which,  the  range  of  the  fibrous  feeders  of  the  plant  will  not 
be  such,  as  to  take  up  the  minerals  which  the  soil  is  competent  to 
supply,  and  in  such  quantity  as  will  be  required  during  the  after 
progress  of  the  plant  for  its  healthy  and  favourable  growth. 

The  next  result  to  be  noticed  is  that  obtained  on  plot  6,  now 
idso  divided  into  two  equal  portions  designated  respectively  6a 
uid  63.  Plot  No.  6  had  for  the  crop  of  1 844  superphosphate  of  lime 
tod  the  phosphate  of  magnesia  manure,  and  for  that  of  1845 
<aperphosphate  of  lime,  rape- cake,  and  ammoniacal  salts.  For 
tbu^  the  third  experimental  season,  it  was  devoted  to  the  trial  of 
tbe  wheat  manure  manufactured  under  the  sanction  of  Professor 
Liebig,  and  patented  in  this  country. 

Upon  plot  6a,  4  cwts.  per  acre  of  the  patent  wheat-manure  were 
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used;  wliicA  gvire  SOi:  buslleU»  or  ra      r         e  than  2  b«d 
beyond  the  prodoce  of  th«  un     inurea  piut;  but  as  the  mai 
contained,  besides  the  mineri     peenKar  to  it,  some  nitrogei 
compocmds,  giving  oflTa  rerj  perceptible  odour  of  ammoBia,  sc 
at  least,  of  the  increase  would  be  due  to  that  substance, 
plot  6Ji>  hewerer,  tbe  further  addKtion  of  Icwt.  each  of  sulpl 
and  muriate  of  ammonia  to  this-  so-cailfed  ''  Mineral  Manu 
g^ves  a  produce  of  29^  bushels.     In  other  worcb^  tbe  additio; 
itmmoniacal  salt  to  Liebig's  mineral  manure  has  increased 
produce  bj  very  nearly  9  bushek  per  acre  beyond  that  oi 
mineral  manure  alone,  whilst  tile  increase  obtained  over 
unmannred  ptot,  bry  14  tons  of  £srm-yard  manure,  was  < 
9^  bnshds  I 

If^  then,  the  '^  mechanical  form  and  chemical  quailities  ^ 
the  so-called  ^Mineral  Manure"  were  at  fault,  i!he  sulphwt 
ammonia  has,  at  least,  compensated  for  the  defect ;  and  c 
supposing  a  mineral  manure,  fomided  on  a  knowledge  of 
composition  of  the  ashes  of  the  plant,  be  still  the  great  des 
ratum,  the  farmer  may  rest  contented,  meanwhile,  that  he  hs 
ammonia,  supplied  to  him  by  Peruvian  guano,  by  ammonii 
salts^  and  by  other  sources,  so  good  a  substitute. 

In  Table  IV.  are  cme  or  two  of  the  results  of  the  harves 
1847,  which  bear  upon*  our  question. 


Tabes  IV. 

Harvest  1847.    Selected  Results.    (See  fourth  section  of  diagram  ] 

opposite  p.  14.) 


Detcriptfon  and  Qtuuntitlef  of  tbe  Mairarar  per  Acre. 


Section  1. 
Plots.  Nbmanim. 
, ,    2*  14  tons  of  fami-yaid  mauuie  . 

Sectkma. 
9a},  I  ton  of  Rice     •         • 


99 


19 


i  9 


g  .  /  Sulphate  of  ammonia  150  Ibi.  V 
*  I  Muriate  of  aaamonia  150  Iba.  / 

g^  (  Solphate  of  anunonia  150  Ibt.  1 
'  I  Muriate  of  ammonia  150  lbs.  j 


Dreand  Com 
pv  Afln^ 
in  Bushels 
and 


bosh,  pecks. 

29      Sf 

22      3 
2a      2 

26      0 


Total 

Com 

per  Acre, 

in  lbs; 


lbs. 
11^ 

1981 


St] 
per  < 
in 


lb 

19 
S6 


The  produce  of  the  continuously  unrnaRured  piol  is  now  s 
to  be  almost  17  bushels  of  dressed  corn^  and  thai  of  the  plot  i 
farm-yard  manure  nearly  30'  bushels. 

Plots  9a  and  9b,  the  former  of  which  had  in  the  previoua 
son  4  cwts^  of  rape-cake>  and  the  latter  4  cwts.  of  rape-calEe 
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,  oT  sulphate  of  ammonia^  with  no  iiT&ct  minerail  manure  in 
case  since  the  fint  season  of  1844,  were  in  this,  the  fourth 
I,  set  apart  for  the  trial  of  some  sabstance  rich  in  carbon  (but 
I  either  in  nitrogen  or  in  mineral  matter),  by  the  side  of  pure 
;enons  supply.  Thus  one  half  of  9a  (9a^)  was  manured 
jrtmnd  rice,  at  the  rate  of  1  ton  to  the  acre.  The  other  half 
;  (dcs")  had  150  lbs.  of  sulphate  and  150  lbs.  of  muriate  of 
mia ;  as  also  had  96.  The  effect  of  the  1  ton  of  rice  is  to 
22t  bushels  of  dressed  corn,  or  only  6  bushels  more  than  the 
lonred  plot;  whilst  the  ammoniacal  salts  of  9a*  and  9b  gave 
iciiTely  26^  and  26  bushels.  That  is  to  say,  with  a  d^er- 
of  only  half  a  bushel  in  the  two  cases  with  ammoniacal  salts, 
erage  is  obtained  of  9i  bushels  more  than  an  the  unmanured 

iorely  is  needless  to  attempt  further  to  justify,  by  the  results 
dividual  years,  our  assertion^  that  in  practical  agriculture 
jpenoDS  manures  are  peculiarly  adapted  to  the  growth  of  wheat, 
hall  therefore  conclude  this  part  of  our  subject  by  directing 
ion  to  the  history  of  a  few  of  the  plots  throughout  the  entire 
of  years  up  to  the  present  time,  as  compared  with  that  of 
manured  plot  during  the  same  period. 
i  six  next  tables  which  follow  (numbered  V.  to  X.  inclusive) 
le  results  of  6  of  the  plots  thus  compared  with  the  unma- 
one  ;  and  in  Table  XI.  we  have  the  results  of  all  those  plots 
t  to£rether  in  one  view. 


Table  V. 
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k  Table  V.  we  have  compared  together  the  produce  of  the 
uunAQared  plot  with  that  of  Plot  10a,  which,  excepting  in 
1844|  when  superphosphate  of  lime  and  silicate  ef  potaas  were 
ued  (giying,  however,  leM  than  one  bushel  of  increase),  was 
miBored  in  everj  succeeding  season  by  ammoniacal  salts  alone. 

his  a  remnrkable  fact  that  from  Plot  3  (the  uamanured  one)-, 
of  this  previously  unusually  corn*exhausted  soil,  we  have  carried 
from  the  land  seven  successive  crops  of  wheat  grain,  and  of  straw, 
witkMit  any  manure  whatever;  and  that  under  this  treatment 
there  are,  at  present,  no  signs  of  diminished  fertility;  for  the 
•rerage  of  the  seven  seasons  collectively  ia  about  17^^  bushels  of 
dfiNsed  corn,  and  about  16  cwts.  of  straw,,  or  more  than  was  ob-* 
tiined  in  the  first  experimental  year.  Indeed,  there  is  little 
donbt  that  npon  a  soil  of  any  given  quality  the  produce  will  only 
^ry  with  the  character  of  the  climate  and  the  variations  of  the 
seuoiu,  which  must  materially  affect  the  amount  of  ammonia 
available  from  natural  sources ;  and  upon  this  again  depends  the 
aatimilation  of  other  oonstituents,  which  in  the  case  of  our  experi- 
mentt  were  proved  to  have  existed  in  ample  relative  quantity 
within  the  reach  of  the  plant.  Thus,  the  results  of  Plot  10a,  as 
seeo  in  the  2nd  column  of  the  table,  are  alone  sufficient  to  show 
that,  whatever  the  deprivation  by  the  previous  cropping,  the 
>oil  still  contained,  relatively  to  the  ammdnia  available  from  natural 
<MoiQMy  an  EXCESS  of  the  necessary  mineral  constituents.  We 
shall  presendy  show  that  this  must  be  the  condition  of  most  if  not 
>Uciiluvated  land,  where  ^ram  and  meat  constitute — as  they  do, 
a>  the  rule,  in  Great  Britain — almost  the  exclusive  exports  from 
the  farm ;  the  straw  of  the  grain  and  the  excrements  of  the  animals 
M  upon  the  farm»  finding  their  way  into  the  home  manures, 
and  eventually  back  again  to  the  fields  from  whence  they  came. 

Bat  we  must  not  be  understood  to  say  that  all  soils  will  yield 
oontiononsly  17^  bushels  of  grain  and  16  cwts.  of  straw  per  acre, 
withoat  manure ;  on  the  contrary,  we  know  full  well  that  they  will 
^,  and  that  what  are  termed  light  soils,  but  which,  under  high 
csitivation,  give  good  crops  of  wheat,  would  give  but  a  small  pro- 
portion of  this  quantity.  That  the  heavier  ones  do  possess  a 
OitiTe  fertility  beyond  what  might  at  first  sight  be  supposed,  there 
<ian  be  little  doubt ;  were  it  not  so^  we  should  find  it  difficult  to 
explain  how  those  who  sell  off  their  land  almost  all  its  produce 
without  return,  are  enabled  to  live  and  pay  their  rent.  But  what 
Ve  say  is,  that  by  the  ordinary  methods  of  practical  agriculture, 
V  which  any  soils  are  made  to  yield  a  fair  produce  of  grain  and 
litest  only,  for  sale,  their  characteristic  exhaustion,  as  grain-pro- 
duceis,  will  be  that  of  nitrogen  ;  and  that  the  mineral  consti* 
teems,  will,  under  this  course^  relatively  to  nitrogen,  be 
itt  excess.     To  this  point,  however,  we  shall  recur  further  on. 


24  On  Agricultural  Chemistry. 


But  to  return  to  the  Table  (V.)  ; — a  glance  will  show  that 
every  season  the  produce  was  greatly  increased  by  ammonia 
salts  only ;  and  in  the  last  two  years  even,  when  the  amount 
ammonia  supplied  was  increased,  so  also  was  there  a  greater  i 
crease  of  produce  obtained  than  in  previous  years ;  and  this,  n 
withstanding  there  had  been  taken  from  the  land  in  the  previc 
rotation  a  heavy  amount  of  minerals  without  return,  and  in  t 
first  five  experimental  crops  the  minerals,  both  of  corn  and 
straw,  of  larger  crops  than  are  the  average  of  the  county  unc 
the  ordinary  system  of  rotation  and  home  manuring. 

The  comparison  afforded  in  Table  VI.  is  very  instructive, 
gives  the  results  of  Plot  105,  by  the  side  of  the  unmanured  pi 
The  manuring  of  this  Plot  10&  was,  it  will  be  remembered, 
1844  precisely  the  same  as  that  for  Plot  10a,  last  under  con 
deration;    but  in  the  succeeding  years   a  different  method 
treatment  was  adopted.     In  this  case,  instead  of  giving  year  afi 
year  ammoniacal  salts,  these  have  been  alternated  with  no  manu 
with  minerals  alone,  and  with  minerals  combined  with  amn 
niacal  salts,  in  order  to  ascertain  how  far  the  characteristic  resi 
of  each  of  the  conditions,  thus  successively  provided,  would 
each  case  be  developed,  independently  of  the  immediately  pi 
ceding  supply. 

In  the  first  year,  the  mineral  manure  gives  less  than  one  busl 

increase; — ^in  the  second,  ammoniacal  salts  give  8J  bushels  i 

crease  ; — in  the  third  season,  after  a  heavy  dressing  by  ammon 

and  a  heavy  produce,  the  cessation  of  manuring  reduces  the  pi 

duce  to  a  trifle  below  that  of  the  unmanured   plot  ;  —  in  t 

fourth  year,  ammoniacal  salt  alone  increases  the  produce  by  c 

half; — in  the  fifth,  a  complex  mineral  manure,  supplying  neai 

every  mineral  constituent  of  the  crop  in  excess,  and  this  combin 

with  ammonia,  gives  an  acreage  produce  even  rather  less  than  w 

obtained  in  the  previous  year  without  the  minerals,  and  thep? 

portion  of  increase  over  the  unmanured  plot  is  very  little  greats 

In  the  sixth  season  we  have,  with  a  larger  supply  of  nitrogen  th 

usual,  namely,  with  200  lbs.  of  sulphate  and  200  lbs.  of  murii 

of  ammonia  per  acre^  an  increase  of  \Zh  bushels,  or  more  th 

wo-thirds  over  the  unmanured  plot.     And  in  the  seventh  ai 

ast.  completed  experimental  season,  this  very  heavy  dressing 

nitrogen  is  succeeded  by  a  very  liberal  supply  of  minerals,  whii 

>^^*^erals  however  raise  the  produce  only  two  bushels  above  t] 

Acid  of  the  unmanured  plot.     Nothing  can  be  more  striking  ai 

'onclusive  than  the  evidence  afforded  by  the  fluctuations  in  tl 

-•-oduce  of  this  Plot  10ft,  as  showing  that  it  would  be  mu< 

—rer  the  truth  to  say  that  the  crop  has  risen  and  fallen 

>ioportion  to  the  diminution  or  increase  of  the  ammonia  supplii 

o  '♦   *     m^ni^re,  thar  of  the  mineral  substances,  as  would  1 
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amimed  according  to  the  theory  of  Professor  Liebig.  It  is  seen, 
too,  that  it  18  only  in  the  later  seasons  that  the  available  minerals 
bue  appeared  to  be  in  defect,  in  relation  to  the  nitrogenous 
nroply. 

That  the  mineral  constituents  are  indeed  becoming  deficient  in 
se?eral  of  the  plots  of  our  experimental  fields,  we  have  in  our 
collective  resafts,  as  well  on  turnips  and  beans  as  on  wheat, 
abmidant  evidence ;  and  as  the  circumstances  under  which  this 
point  has  actually  been  arrived  at,  are  well  understood,  we  are  the 
better  able  to  speak  with  confidence  as  to  the  non-exhaustion  of 
them  in  other  cases.  Of  this  we  shall  on  some  future  occasion 
speak  much  more  in  detail,  when  we  are  able  to  bring  forward 
nK»re  of  the  experimental  facts  relating  to  it  than  we  can  do  in  a 
mere  outline  of  this  kind.  But  the  plots  to  which  we  shall  now 
refer  will  afford  some  illustration  of  it. 

We  have  seen,  then,  that  on  Plot  10a  there  has  been  in  every 
jear  nnce  the  first  experimental  one  a  large  amount  of  ammo- 
niacal  salts,  but  without  mineral  supply ;  and  that  by  this  means 
«e  have  in  every  year  obtained  a  considerable  amount  of  produce 
beyond  that  without  manure.  In  Plots  ISa,  18&,  and  \7b,  on 
the  other  hand,  we  have  in  every  year  mineral  supply  ;  and  in  1846, 
Aod  ever  since,  this  has  been  the  same  for  these  three  plots,  and 
always  very  liberal  in  nearly  all  the  constituents  required  by  the 
crop, — and  in  addition  to  this  very  liberal  mineral  provision,  we 
hare  in  each  year,  on  one  or  more  of  these  plots,  exactly  the 
same  ammoniacal  supply  as  in  Plot  10  a,  which  had  no  mineral 
mtmire,  so  that  we  are  thus  enabled  to  show  at  what  point  the 
nuoeral  supplies  of  the  native  soil  were,  in  10  a,  deficient,  in 
Tclatton  to  the  quantity  of  ammonia  artificially  applied  to  it.  For 
the  particulars  of  the  manures  of  Plots  18a,  i8b,  and  17 b,  we 
nwit  refer  the  reader  to  Tables  7, 8, 9,  respectively,  but  the  com- 
parisons of  produce  to  which  we  wish  now  to  call  attention  will  be 
better  seen  in  the  summary  table.  No.  11. 

Thus,  taking  the  cases  of  exactly  similar  ammoniacal  supply, 
hot  in  Plot  10a  without  mineral,  and  in  the  plot  compared  with 
it,  with  minerals,  we  have  in  1845, — 

On  Plot  10a,  31|  bushels  of  dressed  corn  and  4266  lbs.  of  straw,  by 
IQBlbs.  each,  of  sulphate  and  muriate  of  ammonia. 

On  Plot  18,  33  bushels  of  dressed  com  and  3819  lbs.  of  straw,  with  only 
112  lbs.  each,  of  the  ammoniacal  salts,  but  loith  mineral  manure. 

lo  1846^  with  equal  ammoniacal  supply  in  the  two  cases,  we 

ha?e, — 

On  Plot  lOo,  271  bushds  of  dressed  cora  and  2244  lbs.  of  straw,  without 
■ioerals. 

On  Plot  lib,  30}  bushels  of  dressed  com  and  2784  lbs.  of  straw,  with 
minerals. 
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In  1847,  wUh  ammoniacal?  supply  only,  we  have, — 

Oti  PTot  lOo,  aSSf  buaheb  of  drcMed  corn  and  2691  lbs.  of  straw. 
On  Plot  18a,  d2i  bushels  of  dressed  com  and  3862  lbs.  of  straw,  wUh 
minerals  added* 

In  1848,  we  have, — 

On  Plot  10a,*  19}  bushels  of  dressed  com  and  23^  lbs.  of  straw. 
On  Plot  18o,    26|     do.  do.  and  2935  lbs.     da. 

In  1849,  we  have, — 

On  Plot  lOo,  32^  bushels  of  dressed  com  and  2854  lbs.  of  straw. 
On  Plot  I8a,  324      do.  do.  and  3592  lbs.     do. 

On  Plot  17&,  33|      do.  do.  and  3858  lbs.     do. 

wkh  minerals  added  to  the  two  latter  plots. 

In  1850,  again  with  ammoniacal  salts  onlj,  we  have, — 

On  Plot  10a,  27  bushels  of  dressed.com  and  3089  lbs.  of  straw. 

And  the  minerals  and  ammonia  give — 
On  Plot  18<^  29|  bushels  of  dressed  com  and  3927  Iba.  of  straw. 
On  Plot  17d,  29$     do.  do.         and  403f  lbs.     do. 

Thus  it  appears,  then,  Uiat  although  Plot  \&a,  with  amr 
niacal  salts  only,  has  given  every  year  a  consideraUe  increase  1 
yond  that  of  the  nnmanured  plot,  y^  the  ammoniacal  salts  tl 
supplied  were  evidently  much  in  excess  over  the  minevala  availa 
within  the  soil  ;  for  in  every  case  when  minerals  have  been  c 
liberally  supplied,  we  have  in  com,  straw,  or  both,  a  o 
fliderably  larger  increase  still.  In  1849,  indeed,,  the  exc 
sively  mineral-exhausted  plot  (10a)  gives  about  the  same  quan 
o£  corn  as  those  which  had  always  a  liberal  provision  of  mim 
constituents.     The  straw,  however,  is  deficient. 

The  effect  of  mineral  manures  for  the  growth  of  wheat  is  tfa 
in  these  cases,  clearly  shown : — hut  what  are  the  circumstan 
under  which  this  result  is  obtained  ?  It  is  only  when,  after  tak 
from  the  land  the  whole  produce  of  a  rotation  without  return, 
provide  ammoniacal  salts  alone,  in  such  quantity  as  tO' yield  cr 
year  after  year  larger  than  the  average  obtained  in  the  con 
under  the  ordinary  course  of  rotation  and  home  manuring ;  i 
♦^e  produce  thus  obtained  by  ammoniacal  salts  only,  was  ▼ 
>iearly  equal  to  that  resulting  from  an  annual  supply  of  14  touj 
arm-yard  manure.  We  by  no  means  suppose,  however,  tha 
*ome  cheap  source  of  ammonia  were  discovered,  we  might  vi 

'^  The  produce  of  this  plot  being  so  small,  we  had  been  disposed  to  suspect 
jome  mbtake  had  arisen  either  during  the  harvest  or  at  the  time  of  threshing.  It 
lowever  observed  that  the  crop  in  this  season  was  particularly  irregular  and  si* 
rhere  there  was  a  deficiency  of  minerals ;  but  as  the  produce  of  this  plot  (\0d)  wi 
he  fUlowing  hairest  (1849)  considerably  more  than  we  should  hav«  anticipated 
ore  disposed  to  believe  that  the  result  as  stated  for  1848  is  probably  correct,  and 
*lie  hign  rate  of  increase  by  ammooiacal  sslti  alone,  in  1849,  was  partly  due  tc 
t*w  •^K»«i«t«ot  Sv  *^»''  f  ••ious  crop. 


iofamtj-  cqptiMMMinBly  exhaust  our  soils  in  the  growth  o(  covn  hj 
ilfriiieaiis ;  hut,  od  the  contrary,  fully  admib  that  uodcir  such  a 
iMise  our  mineral  supply  would  soon  become  deficient.  Tkis  is 
net  the  conditioQ  of  Bntish  agriculture^  and  it  is  not  for  such 
drcamstances,  therefore^  that  we  have  at  present  to  provide. 

Bot  to  recnr  to  the  summary  table.  We  see  that  notwithstand- 
iifr  in  the  two  cases-  there  was  an  equal  and  very  liberal  supply  of 
misecals  in  IHa  and  18&»  we  have  with  the  cessation  of  am- 
mooiaeal  supply  in  the  latter,  in  1846>  a  produce  10  bushels  leas 
thaa  in  the  former,  where  the  ammoniacal  salts  were  continued. 
The  produce  of  18&:  indeed,  with  the  minerals  only,  is  3i  bushels 
of  eom  and  aJbont  380  lbs.  of  straw  more  in  1846  than  on  the 
omaBured  plat ;  but  this  exhaustion,  by  means  of  a  liberal  pro** 
TJmi  of  mineralsy^  seems  to  have  been  not  without  its  effect  upon 
^  wcceeding  crop;  for  althou^,  in  1847,  Plots  18a  and  18ft 
tre  equal,  both  in  mineral  and  ammoniacal  manure,  we  hare  in 
the  latter — which  we  hare  just  seen  gave  3  bushels  increase 
under  mineral  only,  in  184&--3  bushels  less  in  1847  than  186k 
The  straw,  howe^^er,  of  18&  is  about  300  lbs.  heavier  than  that 
QflSo. 

We  may  here  observe  that  the  production  of  straw,  as  well  as 
Ast  of  graki,  would  seem  to  be  intimately  connected  with  the  ex- 
pcmliture  of  nitrogen  derived  through  the  roots  of  the  plant,  and 
U  we  time  to  consider  the  question  more  fully  on  this  occasion, 
ve  should  not  have  dwelt  so  exclusively  on  the  production  of  com 
alone  aa  we  have  done.  We  may,  however,  remark,  that  the  pro* 
dactioo  of  a  heavy  crop  of  straw  in  a  wet  season  is  probably,  from 
the  cause  alluded  to,  a  very  dearly  purchased  produce. 

HTe  have  already  said  that,  excepting  in  the  first  two  seasons, 
the  mineral  manures  of  17fr  were  exactly  the  same  aa  those  of 
I&i  and  186,  and  although  we  have  seen  that  the  minerals  of 
these  plots  have  rendered  the  ammoniacal  supply  more  effective 
Asn  it  was  on  10a  without  the  minerals,  yet  we  observe  that 
when,  in  1847  and  1848,  we  give  to  17b  an  odditiQnal  quantity 
of  ammoniacal  salt,  the  produce  is  increased  beyond  that  of  18a 
and  18ft.  Thua  we  have  in  1847,  with  an  increased  amount  of 
Qunoniacal  salt  on  17ft,  3^  bushels  more  dressed  corn  and  about 
400  lbs.  more  straw  than  on  18a  with  its  equal  supply  of  minerals : 
sad  again,  we  have  in  1848,  on  17ft,  two  bushels  more  dressed 
com  ud  400  lbs.  more  straw  than  on  18a.  It  is  clear  then  that 
the  minerals  supplied,  which  have  been  throughout  much  more 
than  equivalent  to  those  taken  off  in  the  increased  produce,  were 
snly  available  so  long  as  there  was  a  liberal  provision  of  nitrogen 
in  the  soU;  and  that  when  this  artificially  supplied  nitrogen  was 
•xhaustedy.  the  minerals  remained  inactive  and  useless.  We  have, 
theiv  in  the  very  cases  where  minerals  gave  an  increased  produce. 
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in  the  well-defined  limit   to  their  action  which   is  indie 
further  proof  of  the  necessity  of  an  artificial  supply  of  niti 
in  the  soil  for  the  increased  production  of  corn,  and  the  im 
bility  of  mineral  supply  to  yield  any  increase,  excepting 
nitrogen  is  thus  provided. 

Turning  now  to  Table  X.,  we  find  that  the  98  tons  of  j 
yard  manure  which  have  been  supplied  during  the  last  seren 
I  have  only  given  an  increase  of  73  bushels  of  dressed  com 

j  3  tons  15  cwts.  of  straw  over  the  unmanured  plot.    This  is  eq 

,  lent  to  only  i  of  a  bushel  of  corn  and  f  of  a  cwt.  of  straw  for 

i  ton  of  farm-yard  manure  supplied!     Farm-yard  manure  is, 

ever,  a  very  variable  compound ;  its  composition  being  depei 
J  upon  the  amount  and  quality  of  the  food  consumed  by  the  an 

which  have  produced  it.     According  to  the  mean  of  several  < 
experiments  upon  very  rich  box-manure,  a  ton  of  it,  in  i 
!  numbers,  is  composed  of  14^  cwts.  of  water,  and  5^  cwts.  c 

!  substance,  the  latter  of  which  contains  a  large  quantity  of  mi 

I  matter  and  nitrogen  equal  to  about  20  lbs.  of  ammonia;  oi 

I  other  hand,  a  ton  of  manure  composed  merely  of  stiraw  weU 

the  same  degree,  with  of  course  the  same  amount  of  dry  subsl 
only  gives  nitrogen  equal  to  about  5  lbs.  of  ammonia,  and  prol 
much  less  than  half  of  the  more  important  minerals  of  the 
box-manure.  The  farm-yard  manure  carried  out  of  our  } 
as  to  nitrogen,  will  generally  have  a  composition  intermc 
between  these  two  extremes ;  and  we  may  at  any  rate  assume 
that  which  we  employed  would  contain  about  5  cwts.  of  dry 
stance,  of  which  the  dry  organic  matter,  rich  in  carbon,  won 
three  or  four  times  as  great  as,  and  the  minerals  also  much  i 
cess  of,  that  required  by  the  increase  of  corn  and  straw  whi< 
have  seen  to  be  obtained  by  their  use.  It  is  evident  therefor 
there  must  have  been  a  great  expenditure  of  non-nitrog< 
organic  substance,  and  of  mineral  matter,  without  effect ;  ar 
conceive  that  the  increase  obtained  was  much  more  intin 
connected  with  the  amount  of  nitrogen  contained  in  the  nv 
supplied.  This  view,  indeed,  would  appear  to  be  beyond  i 
when  we  consider  that  the  application  of  ammoniacal  salts  s 
during  the  last  six  years,  as  in  plot  10a,  has  given  an  av 
ncrease  within  one  bushel  of  that  which  has  been  obtaine 
*^e  use  of  farm-yard  manure. 

Neither  mineral  manures  nor  carbon  then,  are  indicated  b 
-^a^periments  as  the  special  or  direct  manures  for  the  grov 
vheat.  Not  so,  however,  with  the  turnip,  for  the  suco 
'cultivation  of  which  a  liberal  supply  within  the  soil  of  car 
^eous  substance  and  phosphates  is  found  to  be  important, 
have  here  then  a  remarkable  contrast — for  if  in  practici 
^h^t  plant  Ko  supplied  with  a  sufficient  amount  of  nitr 
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k  it  not  likely  to  be  deficient  in  carbon  or  in  mineral  matter ; 
ilule  the  Tarnip,  aa  the  other  hand,  will  not  be  provided  with 
the  due  quantity  of  carbon  independently  of  a  coincident  and 
fteqaently  sufficient  supply  of  nitrogen.  And  it  is  in  this 
oonrersion  into  useful  food  for  stock  by  the  Root  crop  of  the 
Ctfboaaceous  matter  of  our  straw,  which,  after  it  hais  served 
tt  litter,  would,  beyond  this,  be  a  comparatively  useless  refuse 
of  our  grain  crops,  that  phosphoric  acid  is  found  to  be  a  very 
icbve  agent;  whilst  of  the  nitrogen  stored  up  in  the  growth 
of  the  root  crop,  a  much  lai^er  proportion  than  of  the  carbon 
remuDs  in  the  excrements  of  the  animals,  and  serves  in  its  turn 
far  the  growth  of  the  succeeding  cereal  grain :  and  hence  is  seen 
t  mutoal  reliance  between  these  two  important  crops  of  rotation. 
Bm  to  the  influence  of  phosphoric  acid  upon  the  turnip  crop  we 
ihill  recur  again  presently. 

Bat  there  is  another  point  in  connexion  with  the  great  demand 
flude  by  the  wheat  plant  upon  nitrogen  supplied  to  the  soil,  to 
which  we  wish  to  draw  particular  attention. 

Thus,  among  from  two  to  three  hundred  experiments  with 
ttiiDoniacal  manures,  we  have  in  no  single  instance  recovered  in 
the  increase  the  amount  of  nitrogen  provided  in  the  manure ; 
•nd  this  fact  is  perfectly  consistent  with  the  amounts  of  produce 
feond,  in  the  experience  of  the  farmer,  to  be  obtained  by  the  use 
of  Peruvian  guano  and  other  nitrogenous  manures.  Part  of  this 
nndt  is  doubtless  due  to  the  limited  range  of  the  roots  of  the 
plant  in  relation  to  the  distribution  of  the  manure  in  the  soil ; 
but  much  of  it  is  materially  dependent  on  a  definite  expenditure, 
10  to  tpeak,  of  nitrogen,  which  is  taken  up  by  the  roots  of  the 
phot  and  given  off  by  its  leaves  to  the  atmosphere  in  the  exercise 
of  the  functional  actions  of  its  growth. 

De  Saussure,  Daubeny,  and  Draper  have  found  that  nitro- 
gen was  really  thus  given  ofif  during  the  growth  of  certain  plants ; 
hot  in  a  practical  point  of  view  the  question  still  arises  whether 
this  is  uniform  with  all  the  different  plants  which  enter  into  a 
location. 

In  relation  to  this  subject  we  have  ourselves^  during  the  last 
two  years,  undertaken  a  series  of  experiments,  in  the  hope  of 
sooner  or  later  elucidating' this  truly  interesting  and  important 
ivbject  We  cannot  here  enter  into  a  consideration  of  the  results 
which  have  been  thus  obtained,  but  we  may  briefly  indicate  a 
probable  conclusion  to  which  the  experiments  would  seem  to  lead, 
the  results  of  a  preliminary  series  of  which  have  already  been 
poblished  in  the  Journal  of  the  Horticultural  Society,  for  January 
1S50.  Thus  we  have  found,  that  whilst  for  a  given  quantity  of 
Water  passed  through  the  plant  during  its  growth  the  amount  of 
M-nitrogenouB  substances  fixed  in  it  is,  within  somewhat  narrow 
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I,  klentiioal ;  liiat  of  t  Oi  p      imates  fixed  is»  oi 

the  other  iund^  aboat  twice  ^  i%  m  tnc  Juc^iumnoss  as  in  iIm 
GaramBBaoes.  This  »fact,  toa,  ^  lectlj  cdncides  vn$h  .the  resuli 
of  our  «zperiineiit8  in  the  ^U,  with  wheat  and  beans  respecim^ 
which  show  that  under  the  same  circmistances  of  growdi,  as  U 
maaaave,  &c.,  and  in  the  same  season,  the  oareagB  yield  «f  aitvogoi 
is  twice  or  thrice  as  great  in  beans  as  in  wheat.  It  cannot  be 
snpposedf  hewerer,  that  wil^  the  larger  amount  of  nitragea 
hanvsted  in  the  leguminous  crop  the  soil  womld  be  proportieni 
aUy  exbaasted  of  i^  fi»r  common  practice  teaches  that,  4Ktliei 
things  l^eing  equals  wheat,  which  is  especially  dependent  on  due 
supply  of  nitrogen  in  the  soil,  would  give  a  larger  produce  oftfli 
a  Jbean  than  after  a  wheat  crop. 

Here  then  it  would  appear  that  ^lere  is  evidence  <of  «  superioi 
power  in  the  leguminous,  as  compared  wkfa  the  graminaceoni 
plants,  of  obtainmg  their  nilragen  from  die  atmosphere  rather  Aan 
from  the  soil ;  or  it  may  be  ampposed  that  the  eeqpencbture  4if  k 
during  the  growth  of  the  plant  is  greater  in  the  one  loase  than  is 
tfMS  other. 

Ln  support  of  the  view  t  i  (wninons  plants  <lo  possess  s 
superior  power  of  reliance  up  ^  atmoqpliere  for  their  jiitrageiii 
«id«  indeed,  thsU  it  is  to  this  nrty  that  tlrey  materially  OflN 
their  efficacy  in  rcftation  with  %  vl,  we  may  refer  to  tbeadmirabk 
mvestigations  into  the  Chan  ^  of  Agricuituve  <tf  M.  Boussin- 
gaalt.     His  experiments,  bov  have  not  Teoeived  Cfae  atteMMM 

which  tbey  merit  from  the  ]  nsts  of  this  country  4  pfobabl] 

on  account  of  the  'small  ]  of  produce  which  he  •obtaiosd 

fiut  it  must  be  rememben  1 1    \  investigation  had.  far  its  ck^ed 

to  explain  the  practices  iof  ag  ultare  as  he  found  them  in  hisowi 
locality,  before  attempting  to  ate  from  its  established  rule)i 
M.  Boussingault  .states  tl»  vol  &  usually  adopted  at  Bachel* 
brmm,  and  throughout  the  gn  er  part  of  Akaoe,  to  he  ai 
fioUows: — 

*'  Potatoes  or  beet-root,** 

"  Wheat," 

"  Clover/ 

-^  Wheat  / 


iod  that  the  average  of  wheat  so  ^btatned  is,  after  potaton 
1 9^  bushels,  after  beet-root  17  bushels,  and  after  clover  S4  bushela 
^4ow  we  find  by  reference  to  his  table  that  the  first  cK>p  of  wheal 
<i«in,  and  straw  removed  17  lbs.  of  phosphoric  acid  and  24  Iha 
*f  potash  and  soda ;  the  following  clover  crop,  1 8  lbs.  «f  phoa* 
j4ioric  acid  and  ^^  Iba.  of  potash  and  soda ;  and  after  thii 
^■nowd  of  alls  alios  and  phosphates  by  the  clover,  a  larger  crop  oi 
^•»-.o<  m^HtaMnMl      '^i^-slv  it  TO^W  seem  impossible  to  reooncik 
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sietalt  with  a  theorj  which  supposes  the  prodnce  of  wheat  to 

t  tod  Call  with  the  quantity  of  minerals  available  within  the 

liL    If,  howerer,  we  admit  that  the  first  crop  of  wheat  could 

Atftke  up  the  mineral  matters  existing  in  the  soil  for  want  of 

iitn)f;enou8  supply*  and  that  the  clorer  crop,  not  being  so  de- 

podokt  uipon  swqtplied  nitrogen,  was  able  to  take  up  the  minerals 

tcfiired  for  its  growth,  and  that  it  moreover  left  in  the  soil^ 

nfficicDt  ammonia,  or  its  equivalent  of  nitrogen  in  some  form,  to 

^the  increated  crop  of  wheat,  we  have  a  much  more  consistent 

nd  probable  solution  of  the  resulte.     There  is  little  doubt  that 

ILBousunganUconld  have  increased  his  produce  of  wheat  by 

mum  of  ammoniacal  salts:    whether  he  could  have  done  so 

wnomieally  is  another  question,  depending  of  course  upon  the 

ffdative  prices  of  grain  and  ammonia. 

In  onr  paper  upon  the  growth  of  wheat,  published  in  the 
Joorinl  of  the  Royal  Agricultural  Society  in   1847,  we  have 
attempted  an   estimate  of  the  probable  amount    of    nitrogen 
nqmred  to  obtadn  a  given  amount  of  it  in  the  increased  produce. 
We  there  provisionally  assumed  that  5  lbs.  of  ammonia  were 
nqniied  lo  produce  an  increase  of  one  bushel  of  com  and  its 
sfuialent  of  straw.     We  do  not  intend  to  enter  fully  into  the 
^ncstion  of  the  accuracy  of  this  estimate  on  the  present  occasion^ 
but  we  may  observe  in  passing,  that  among  the  plots  the  history 
of  whidi  we  have  given  in  the  foregoing  pages  down  to  the  lai£t 
hsnesl,  there  is  not  one,  even  tmder  the  best  conditions  as  to 
■tificial  mineral  supply,  where  the  ammonia,  on  the  average  of 
miQDSy  has  giv^i  an  increase  equal  to  that  supposed  in  onr 
eajmste*     And  even  supposing  that  the  farm-yard  manure  em- 
fioyod  in  our  experiments  contained  no  more  nitrogen  than  we 
ive  stated  would  have  been  provided  in  merely  wetted  straw,  we 
iaie  aol  obtained  by  its  means  as  much  as  a  bushel  of  corn  and 
ill  equivalent  of  straw  for  each  5  lbs.  of  ammonia  thus  supplied 
ia  the  manure.     It  may  be  said,  perhaps,  that  the  circumstances 
tif  operiments  wherein  wheat  has  been  grown  for  several  years 
■looessively  on  the  same  land,  are  very  artificial ;  but  such  is  the 
Kttnlt  which  they  have  yielded,  and  it  is  at  any  rate  worthy  of  the 
moos  attention  of  the  reader.     In  some  cases  of  our  ezperi- 
Meats,  however,  which  are  in  no  degree  less  artificial,  a  slighdy 
better  result  has  been  obtained.     But  to  this  point  we  shall  recur 
tHi  some  future  oecasion. 

Without  further  inquiring  then,  into  the  correctness  of  our 
Ultimate,  it  would  seem  that  a  loss  of  this  kind  during  the  growth 
t^the  plant  is  a  fact  which  is  sufficiently  substantiated,  at  once  by 
die  practical  experience  of  the  farmer,  and  by  experiments  of  an 
^■dependent  kind  relating  to  it.  And,  let  it  once  be  recognised, 
^  agricultural  science,  that  there  is  a  definite  expenditure  or 
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consumption  of  the  nitrogenous  bodies  derived  through  the  roots, 
connected  with  the  fixation  and  elaboration  of  certain  constituents 
of  plants,  and  that  this  is  greater  or  less  according  to  the  sources 
or  the  exact  composition  or  state  of  elaboration  of  the  products,  and 
an  important  step  will  be  gained  towards  a  clearer  conception  of 
the  principles  involved  in  the  alternation  in  a  course  of  croppingr, 
of  plants  of  varying  products  and  habits  of  growth.     The  fallacy, 
too,  of  the  theory  which  would  supply  to  plants  a   manurSi 
founded  on  a  knowledge  of  the  percentage  composition  alone, 
whether  of  their  ashes  or  of  their  organic  substance,  will  at  once 
be  obvious.     Nay,  the  converse  of  the  axiom  herein  implied  b 
more  nearly  true,  at  least  in  some  important  cases ;  for,  as  we 
have  elsewhere  asserted,  with  regard  to  the  Wheat  and  Bean 
plants  for  example,  the  former,  that  is  the  Wheat,  as  compared 
with  the  latter,  is  characterized  by  a  low  percentage  of  nitrogen 
and  a  relatively  high  percentage  of  carbon ;  but  all  experience 
and  the  tendency  of  all  our  results  is  to  show,  that  the  low 
nitrogenized  Wheat  crop  requires  for  its  luxuriant  growth  an 
abundant  supply  of  nitrogen  by  manure^  and  that  with  this  it  is 
practically  independent  of  supplied  carbon ;   whilst  the  highly 
nitrogenous  Leguminous  plant  is,  other  things  being  equal,  by 
no  means  strikingly   and   characteristically  benefited  by  nitro- 
genous manures.     Were  it  otherwise,  where  would  be  the  sub- 
serviency  of  the  leguminous  plants  grown  in  rotation  with  grain! 
We  had,  indeed,  at  one  time  supposed  that  clover  was  greatly 
dependent  on  an  artificial  provision  of  nitrogen,  but  this  view  is 
Jiot  favoured  by  further  investigation ;  whilst  with  it,  as  well  as 
with   those   leguminous  plants  valued  in  agriculture  for  their 
seeds,  which  are  known  practically  to  occupy  a  peculiar  sphere 
when  grown  in  alternation  with  the  cereal  grains,  a  mineral^  and 
especially  an  alkaline  manure,  seems  to  be  more  prominently 
indicated.     Indeed,  it  is  to  the  fallow  crops  generally,  or  those 
which  are  grown  in  alternation  with    grain,  that  direct  mineral 
manures  are  of  essential  service  in  enabling  them  to  accumulate 
stores  from  the  atmosphere;   and  in  this  sense  indeed  special 
mineral  manures  may  be  said  to  be  subservient  to  the  increased 
growth  of  grain.     And,  the  effect  of  alkalies  upon  leguminous 
plants,  perhaps  approaches  more  nearly  to  consistency  with  the 
theory  of  Baron  Liebig  than  any  other  fact  which  has  come  under 
our  observation,  for  the  alkalies,  which  we  have  found  to  have  » 
very  marked  effect  upon  their  increased  growth,  predominate 
largely  in  their  ashes. 

A  beautiful  illustration  of  the  dependence  for  luxuriant  gprowth 
of  one  plant  upon  another  of  different  habits,  such  as  we  have 
shown  above,  may  be  found  in  the  case  of  the  ^' fairy  rings,** 
where  the  fungus,  by  virtue  of  its  extraordinary  power  of  rapidly 
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ocumulating  nitrogen  from  the  atmosphere  during  its  growth, 
iking  up  the  minerals  which  the  grasses,  from  their  more 
imited  power  in  this  respect,  could  not  appropriate,  an  abundance 
i  provision  of  the  nitrogenous  manure  so  effective  in  the  growth 
i»f  the  grasses,  which  are  observed  to  spring  up  with  great 
luxuriance  wherever  the  fungus  has  grown  or  fallen. 

Bat  ag^n,  judging  from  the  composition  of  the  ash  of  the 
tumip,  which  shows,  both  in  the  leaf  and  in  the  bulb,  a  pro- 
portion of  alkalies  to  phosphoric  acid  of  from  four  or  five  to  one, 
we  might  be  led  to  decide  that  the  former,  rather  than  the  latter, 
were  usually  and  specially  the  more  appropriate  manures  for  the 
turnip.  Common  practice  has,  however,  definitely  determined 
in  favour  of  phosphoric  acid  rather  than  of  the  alkalies,  as  the 
^cial  manure  to  be  provided  for  the  turnip,  from  sources 
external  to  the  farm  itself. 

The  striking  efiTect  of  phosphoric  acid  upon  the  growth  of  the 
turnip,  indeed,  is  a  fact  so  well  known  to  every  intelligent  agri- 
cnlturist  in  Great  Britain,  that  it  would  seem  quite  superfluous 
to  attempt  to  illustrate  it  by  any  direct  experiments  of  our  own. 
However,  as  Professor  Liebig  has  again,  m  the  recent  edition  of 
his  'Letters,*  expressed  an  opinion  entirely  inconsistent  with 
SQch  a  result,  we  will  refer  to  one  or  two  of  the  results  obtained 
in  our  experimental  turnip-field,  which  bear  upon  the  opinion 
be  has  reiterated  as  follows : — thus,  speaking  of  the  exhaustion  of 
phosphate  of  lime  and  alkaline  phosphates  by  the  sale  of  flour, 
cattle,  &€.,  he  says : — *'  It  is  certain  that  this  incessant  removal  of 
the  phosphates  must  tend  to  exhaust  the  land  and  diminish  its 
capability  of  producing  grain.  The  fields  of  Great  Britain  are  in 
a  state  of  progressive  exhaustion  from  this  cause,  as  is  proved 
bj  the  rapid  extension  of  the  cultivation  of  turnips  and  mangold- 
WQxzel^  plants  which  contain  the  least  amount  of  the  phosphates, 

AND  THEREFORE  REQUIRE  THE    SMALLEST    QUANTITY  FOR  THEIR 

DBTELOPMENT  !"*  Now  we  do  not  hesitate  to  say  that,  however 
mall  the  quantity  of  phosphates  contained  in  the  turnip,  the 
iQocessfal  cultivation  of  it  is  more  dependent  upon  a  large 
lapply  of  phosphoric  acid  in  the  manure  than  that  of  any  other 
crop. 

In  the  following  table,  then,  is  given  the  amounts  of  bulbf  since 
1843,  of— 

First,  the  continuously  unmanured  plot ; 

Secondly^  that  with  a  large  amount  of  superphosphate  of  lime 
alone  each  year ;  and 


*  See  the  third  edition  of  the  <  Letten  on  Chemistry/  page  522. 
t  Norfolk  Whites  in  1843-4-5-6-7-8,  and  Swedes  in  1849  and  1850. 
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Thirdly,  that  with  a  Tery  liberal  supply  of  potash  with  S( 
soda  and  magnesia  also,  in  addition  to  superphosphate 
lime. 


Yean. 


1843 
1844 
1845 
1846 
1847 
1848 
1849 
1850 


TotiOi. 


Means. 


Plot 

eontinuooalv  Un- 

manureo. 


Tqim.  ewts.  qn.   lbs. 
4      3      3      2 
2      4      10 

..     13      2    24 


Plot 

with  Saporphoapliate 

of  Lime  alcme  every 

Year. 


Tons.  cwta.  <m.   Iba. 
12       3       2       8 


7  14 

12  13 

1  18 

5  11 

10  il 
3  1^ 

11  9 


3      0 

3    12 
0      0 


0 
0 
0 

0 


1 
8 
0 
0 


65    16      1      1 


8 


Plot 

with  Sapeiplioaphate 

of  lime  and  mJzed 


ToQs.cwti.  on.    lbs. 
11     17       2       0 


5     13 

12     12 

3     10 


8 

2 


0 


5 
9 
3 
9 


16 
14 

13 
7 


1     20 
0      0 


2 

2 
1 


8 
12 


62 


1    120 


7    15      2    20 


It  is  seen  then,  that  in  the  third  season,  vis.  1845,  the  proc 
of  the  unmantrred  plot  is  reduced  to  a  few  hundredweights, 
since  that  period  the  size  of  the  bulbs  has  been  such  that  t 
have  not  been  considered  worth  weighing.  On  the  other  hanci 
the  plot  with  mperphoxphateoflime  alone  for  eight  successive  yc 
we  liave  an  average  produce  of  about  8^  tons  of  bulb  !  vary 
however^  exceedingly,  year  by  year,  according  to  the  season, 
see,  too,  that  by  the  addition  to  superphosphate  of  lime  i 
large  quantity  of  the  alkalies,  much  greater  than  could  be  ta 
off  in  the  crop,  the  average  produce  is  not  so  great  by  ne 
half  a  ton  as  by  the  superphosphate  of  lime  alone.  It  mus 
admitted  that  this  extraordinary  effect  of  superphosphate  of  I 
cannot  be  accounted  for  by  the  idea  of  merely  supplying  in  it 
actual  constituents  of  the  crop,  but  that  it  is  due  to  some  spc 
agency  in  developing  the  assimilative  processes  of  the  plant.  *[ 
opinion  is  favoured  by  the  fact  that  in  the  case  where  the  su' 
phosphate  of  lime  is  at  once  neutralized  by  alkalies  artifici 
supplied,  the  efficacy  of  the  manure  would  seem  to  be  thej 
reduced.  And  from  this  again,  we  would  gather  that  the  e 
of  the  phosphoric  acid  as  such,  cannot  be  due  merely  to  the  1 
ration  within  the  soil  of  its  alkalies,  or  we  should  suppose 
the  artificial  supply  of  these  would  at  least  have  been  attei 
with  some  increase  of  produce.  But  this  is  not  the  case, 
withstanding  that  by  means  of  superphosphate  of  lime  a 
there  has  been  taken  from  the  land  more  of  the  alkalie 
which  the  ash  of  the  turnip  so  peculiarly  abounds,  than  w< 
have  been  lost  from  it  in  a  century  under  the  ordinary  co 
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of  rotation  and  home  manuring!  Collateral  experiments  also 
ckarij  prove  tbe  importance  of  a  liberal  supply  of  organic  sub- 
Kince  rich  in  carion— which  always  contains  a  considerable  quan- 
M?  of  nitrogen  also— if  we  would  in  practical  agriculture  increase 
the  yield  much  beyond  the  amount  which  can  be  obtained  by 
mineral  manures  alone;  and  these  conditions  being  fulfilled^ 
the  direct  supply  of  nitrogen,  on  the  other  hand,  is  by  no  means 
10  ^renerally  essential.  And  it  is  where  we  have  provided  a 
Kboral  supply  of  constituents  for  organic  formations,  in  addition 
to  the  mineral  manures,  that  we  have  found  the  use  of  alkalies 
sot  to  be  without  effect. 

But  it  is  at  any  rate  certain  that  phosphoric  acid,  though  it 
fenns  so  small  a  proportion  of  the  ash  of  the  turnip,  has  a  very 
striking  eiect  on  its  growth  when  applied  as  manure ;  and  it  is 
«(aally  certain  that  the  extended  cultivation  of  root  crops  in 
Great  Britain  cannot  be  due  to  the  deficiency  of  this  substance 
^  the  growth  of  com,  and  to  the  less  dependence  upon  it  of  the 
root  crops,  as  8U]>posed  by  Baron  Liebig. 

These  curious  and  interesting  facts  in  relation  to  the  growth 
of  tuniips,  as  well  as  those  which  have  been  given  in  reference  to 
wheat  and  to  the  leguminous  crops,  are  sufficient  to  prove  how 
inpoisible  it  is  to  form  correct  opinions  on  agricultural  chemistry 
vithoot  the  gtiidance  of  direct  experiment  in  the  field.  And  we 
tfe  convinced  that  if  Baron  Liebig  had  watched  the  experiments 
wUch  we  have  had  in  progress  during  the  last  eight  years,  he 
voold  long  e^  have  arrived  at  conclusions  in  the  main  agreeing 
with  those  to  which  we  have  been  irresistibly  led :  and  we  are 
disposed  to  believe  that  had  he  even  seen  the  more  detailed 
iccounts  of  our  results  given  in  our  own  papers  in  this  Journal, 
ioitead  of  the  mere  reference  to  them  made  by  Mr.  Pusey,  he 
voaid  rather  have  accepted  them,  as  a  step  in  an  inquiry  to 
vhich  his  own  researches  and  writings  had  given  such  an  impetus, 
tfasB  have  designated  them,  as  he  has  done^  as  entirely  without 
nlue. 

So  much,  then,  for  the  results  of  experiments  in  the  field,  and 
for  tbe  considerations  in  relation  to  the  functional  actions  of 
plants,  as  bearing  upon  the  character  of  the  manure  required  for 
their  gfrowth  in  a  course  of  practical  agriculture.  Let  us  now 
consider  for  a  few  moments  what  really  are  the  main  and  cha- 
racteristic features  of  practical  agriculture,  as  most  generally 
followed  in  this  country. 

Let  us  suppose  that  the  rotation  adopted  is  that  of  Turnips, 
Barley,  Clover,  Wheat ;  that  the  turnips  and  clover  are  consumed 
vpon  the  farm  by  stock,  and  that  the  meat  thus  produced,  40 
hashels  of  barley  and  30  bushels  of  wheat,  are  all  the  exports 
from  the  (iann,  the  manure  from  the  consumed  turnips  and  clover, 

d2 
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and  the  straw,  both  of  barley  and  of  wheat,  being  retained  upon 
the  farm.  We  have  in  this  case,  by  the  sale  of  grain,  a  loss  of 
minerals  to  each  acre  of  the  farm  of  only  20  to  24  pounds  of 
potass  and  soda,  and  26  to  30  pounds  of  phosphoric  acid,  in  the 
course  of  the  rotation,  or  an  average  of  5  to  6  lbs.  of  potass  and 
soda,  and  6j^  to  7i  lbs.  of  phosphoric  acid  per  acre  per  annum. 
In  the  sale  of  the  animals  Uiere  would  of  course  be  an  additional 
loss  of  phosphoric  acid,  though,  especially  if  no  breeding-stock 
were  kept,  this  would  be  even  much  less  considerable  than  in 
that  of  the  grain ;  and  the  amount  of  the  alkalies  thus  sent  off 
the  farm  would,  according  to  direct  experiments  of  our  own  upon 
Calves,  Bullocks,  Lambs,  Sheep,  and  Pigs,  probably  be  only  about 
one-fourth  that  of  the  phosphoric  acid.  It  has,  however^  long  been 
decided  in  practical  agriculture  that  phosphoric  add  may  be  ad- 
vantageously provided  in  the  purchase  of  bones  or  other  phosphatic 
manures,  though  in  practice  these  are  not  found  applicable  as  a 
direct  manure  for  the  wheat  crop ;  and  as  we  have  already  said,  even 
when  employed  for  the  turnip^  its  efiBcacy  is  not  to  be  accounted 
for  merely  as  supplying  a  sufficiency  of  that  substance  to  be 
stored  up  in  the  crop. 

Of  the  minerals  then,  to  be  supplied  by  external  sources  yet 
to  be  discovered  or  developed,  the  question  lies  with  the  alkalies ; 
and  of  these  there  will  in  the  sales  of  corn  supposed  above,  be, 
under  any  circumstances,  only  5  to  6  lbs.  per  acre  per  annum 
required  to  be  provided  from  the  stores  of  the  native  soil  by 
annual  decomposition,  in  order  that  the  immediately  available 
supply  of  them,  which  has  thereby  been  drawn  upon,  should  be 
undiminished. 

But  we  believe  that  few  will  maintain  that  the  amounts  ot 
produce  above  supposed  are,  in  practice,  exported,  unless  under  a 
system  of  purchased  food  for  stock,  or  of  such  substances  as  rape- 
cake  as  manure  for  turnips ;  and  by  neither  of  these  means  could 
the  produce  thus  be  raised,  without  bringing  upon  the  farm  more 
of  the  alkalies  than  could  possibly  be  exported,  in  the  increased 
produce  of  corn  and  meat  arising  from  their  use.  Under  such  a 
course,  then,  and  this  is  what  happens  wherever  land  is  well  cuL 
tivated,  the  demand  upon  the  native  soil  for  alkalies,  by  the  sale 
of  corn,  will  probably  be  less  than  has  been  assumed ;  and  it  is 
even  possible  that  in  actual  practice  the  available  alkalies  of  the 
soil  will,  from  the  two  causes  of  import  and  disintegration,  accu- 
mulate rather  than  diminish. 

In  justification  of  the  supposition  that  cattle-food  must  be  im- 
ported^ if  the  sales  of  corn  and  consequent  export  of  alkalies  ar€ 
to  be  thus  kept  up,  it  must  be  remembered  that  the  relative  prici 
ot  meat  and  corn,  and  that  of  manures  to  both,  as  fixed  by  th< 
laws  of  supply  and  demand,  would  at  present,  at  least,  precludi 
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the  idea  of  the  produce  of  the  latter,  that  is  corn,  being  maintained 
iirespectively  of  that  of  the  former — that  is  to  say,  by  imported 
nanores  alone^   and  to  the  exclusion  of  the  consumption  of  food 
upon  the  farm  by  stock.     And  here  we  might  suggest  as  a  consi- 
deration well  worth  the  attention  of  practical  men,  as  a  test  of  the 
*' Mineral  Theory/'  how  it  would  be  possible  that  the  increased 
growth  of  wheat  should  be  so  limited  and  that  its  cost  should 
be  so  great  as  in  experience  it  is  found  to  be,  if  the  only  manure 
required  were  the  mineral  constituents  found  in  its  ashes  ?  And  fur- 
Htna,  we  would  ask  how,  on  the  idea,  on  the  other  hand^  that  the 
nitrogen  supplied  in  our  manures  determines  the  produce  of  wheat, 
they  coold  account  for  the  relative  prices  of  wheat  and  ammonia, 
unless  on  the  supposition  that  the  expenditure  and  loss  of  the  latter 
daring  the  growth  of  the  plant,   is  a  fact  which  fundamentally 
affects  the  production  and  cost  of  grain  in  practical  agriculture  ?* 

But  to  return  to  our  illustration.  The  animals  kept  upon  the 
farm  for  labour  too,  must  either  consume  part  of  the  produce  of 
the  farm  itself,  in  which  case  the  sales  of  corn  must  be  reduced, 
and  consequently  the  exhaustion  of  the  alkalies  also,  or  they  must 
be  provided  for  by  purchased  food ;  in  which  case,  while  most  or 
all  of  the  minerals  of  such  food  will  be  retained  upon  the  farm, 
much  of  its  Nitrogen,  and  more  still  of  its  Carbon,  will  be  lost  by 
the  vital  processes. 

It  will  be  understood  that  the  precise  circumstances  assumed 
in  the  illostration  which  we  have  given,  will  only  be  met  with  in 
certain  cases,  but  whatever  deviation  from  it  may  be  found  in  ordi- 
nary practice  in  Great  Britain,  we  believe  that  the  line  of  argu- 
ment here  adopted  is  very  generally  applicable,  and  that  it  will 
also  generally  lead  to  a  similar  result. 

it  is  true  that  owing  to  proximity  to  large  towns,  or  other  local 
drcamstances,  in  many  cases  hay  and  straw,  and  even  root-crops, 
may  be  sent  off  the  farm ;  but  in  such  cases  local  circumstances 
are  generally  found  fully  to  compensate  for  this  otherwise  exhaust- 
ing process,  by  the  return  of  stable  manure,  night-soil,  and  other 
natural  town  manures.  Indeed,  that  the  alkalies  are  not  relatively 
to  nitrogen  exhausted  by  the  sale  of  straw  in  the  neighbourhood  of 
London,  for  example,  is  evident  from  the  extensive  use  and  marked 
effects  even  of  soot  and  other  non-mineral  mapures  on  the  land 
from  which  this  straw  is  taken.  But  if  it  were  not  so,  such 
instances  need  not  come  into  our  calculations  when  speaking  of 
agriculture  generally. 

But  further,  Baron  Liebig  has  said  that  a  knowledge  of  our 

*  One  hondrcdweight  of  PeruTian  gnano  will  supply  ai  much  pho^horie  acid  ai 
voold  be  coDtwned  in  about  18  buslieU  of  wheat  aud  its  equivalent  of  straw — say 
1800  lbs. !  And  of  niirogen  this  quantity  of  guano  will  contain  about  as  much  as 
11  bnriwifl  of  wheat  and  1100  Ibe.  of  strawl 
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experience  of  fallow  is  sufficient  to  show  the  fallacy  of  our  opi- 
nions ;  but  in  this  very  process,  and  that  even  of  liming  also^  when 
rightly  consideredj  we  believe  we  see  that  which  should  give  con- 
fidence in  the  views  we  have  maintained.  It  cannot  be  doubted 
that  by  the  processes  of  fallowing  and  liming,  the  disintegraiuna 
of  the  minerals  of  the  soil,  and  the  increase  of  the  available  supply 
therefore  of  their  several  constituents,  must  thereby  be  enhanced. 
But  notwithstanding  we  have  in  the  direct  experiments  of  Wieg- 
mann  and  Polstorff^  of  Rogers,  and  others,  sufficient  evidence  oi 
such  disintegration  under  the  action  of  air  and  water ;  yet  there 
is,  in  our  opinion,  equal  reason  for  believing  that  the  processes  oi 
fallowing  and  liming  owe  their  efficacy,  as  much  or  more  to  the 
changes  which  take  place  within  the  soil  in  regard  to  the  available 
supply  of  the  nitrogen  which  plants  require,  as  of  their  purelj 
mineral  constituents.  Thus  Professor  Mulder  has  concluded  thai 
the  organic  acids  of  the  soil  which  he  has  investigated,  have  the 
power  of  accumulating  ammonia  from  the  atmosphere.  Now 
these  compounds  will  only  be  retained  within  the  soil  where 
organic  matter  is  subject  to  a  very  slow  process  of  decomposition^ 
and  it  is  precisely  in  the  heavi&r  soils,  where  the  processes  oi 
fallowing  and  liming  are  found  to  be  most  beneficial,  that  organic 
matter  will  be  shut  up  and  subject  to  a  very  slow  decomposing 
action,  which  these  processes  will  materially  assist.  But  morf 
important  still; — the  experiments  of  Mr.  Way  on  the  absorptive 
properties  of  soils  have  directly  proved^  what  was  before  indeed 
supposed,  that  it  is  the  heavier  soils,  those  again  therefore  that 
are  most  influenced  by  fallowing  and  liming,  that  possess  in  the 
highest  degree  the  power  of  absorption  and  retention  of  ammonis 
and  other  substances,  to  the  action  of  which  they  may  be  exposed, 
We  do  not,  indeed,  mean  to  say  that  the  processes  in  question  owe 
their  value  entirely  to  the  influence  of  the  actions  to  which  we 
have  alluded ;  but  we  think  it  may  reasonably  be  suggested  thai 
there  is,  at  least,  as  much  evidence  in  favour  of  thia  view  oi 
the  efficacy  of  fallowing  more  especially,  as  in  the  mineral  theorj 
of  it ;  and  the  more  so  when  we  remember  tliat  it  is  the  wheal 
crop»  for  which  nitrogen  in  the  soil  is  found  to  be  so  important 
that  almost  invariably  succeeds  the  fallow.  And  the  fact  thai 
mineral  substances  do  at  the  same  time  accumulate,  should  itseli 
give  confidence  in  views  which,  on  independent  grounds,  suppooe 
ihat  they  are  not  so  easily  liable  to  be  found  in  defect  in  relatior 
to  other  necessary  supplies. 

Heviewixi^,  then,  the  actual  facts  of  practical  agriculture,  ai 
generally  followed  in  Great  Britian,  we  have  seen  how  small  u 
the  utmost  annnal  lesr  of  alkalies  mder  the  export  of  com  anc 
meat  alone,,  and  that  the  demand  thus  made  upon  the  stores  6i 
the  native  soil  will  generally  be  truly  ins^oificant.     Phosphoric 
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add,  on  the  other  hand,  is  sent  off  the  farm  in  much  larger 
qouiiities  than  the  alkalies;  but  under  good  cultivation  it  is 
uready  in  actual  practice  frequently  more  than  restored  by  the 
import  of  cattle  food,  or  direct  manures,  such  as  bones,  guano,  &c. 
Bairon  Liebig,  indeed,  himself  asserts  that  farm-yard  manure  is 
the  vniyersal  food  of  plants ;  and  we  should  never  lose  sight  of 
the  iact,  that  the  very  practice  of  agriculture  in  this  country 
necenitates  the  production  of  this  manure,  by  means  of  which  it 
is  that  so  large  a  proportion  of  the  mineral  elements  of  the  crops 
raised  upon  the  land  are  in  due  time  restored  to  it :  all  our  cal- 
culations, therefore,  should  be  made  on  a  full  consideration  of 
what  is  involved  in  its  use.  This  is,  however,  not  generally 
snffidently  borne  in  mind  by  chemists  unconnected  with  prac- 
tical agriculture ;  and  to  this  cause  may,  in  great  part,  be  attri- 
buted the  reiterated  recommendations  to  imitate  in  artificial 
uumores  the  composition  of  the  ashes  of  the  plants  to  be  grown. 

Bat  further  than  this,  taking  into  careful  consideration  the 
tendency  of  all  experience  in  practical  agriculture^  as  well  as  the 
collective  results  of  a  most  laborious  experimental  investigation 
of  the  subject,  both  in  the  field  and  in  the  laboratory^  it  is  our 
deliberate  opinion  that  the  analysis  of  that  portion  of  a  crop 
which  is  sent  off  the  farm,  whether  of  its  oiganic  substance  or  of 
its  ashes,  is  no  direct  guide  whatever  as  to  the  nature  of  the 
manure  required  to  be  provided  for  its  increased  growth  in  the 
ordinary  course  of  agriculture,  from  sources  extraneous  to  the  home 
manures  of  the  farm ;  that  is  to  say,  by  artificial  means. 

In  conclusion,  then  :  if  the  theory  of  Baron  Liebig  amply  im- 
plies that  the  growing  plant  must  have  within  its  reach  a  suf- 
iciency  of  the  mineral  constituents  of  which  it  is  to  be  built  up, 
we  fully  and  entirely  assent  to  so  evident  a  truism  ;  but  if,  on  the 
other  hand,  he  would  have  it  understood  that  it  is  of  the  mineral 
constituents,  as  would  be  collectively  found  in  the  ashes  of  the 
exported  produce,  that  our  soils  are  deficient  relatively  to  other 
constituents,  and  that,  in  the  present  cx)ndition  of  agriculture  in 
Great  Britain,  '*  we  cannot  increase  the  fertility  of  our  fields  by 
t  supply  of  nitrogenized  products,  or  by  salts  of  ammonia  alone^ 
hot  rather  that  their  produce  increases  or  diminishes,  in  a  direct 
TBtio,  with  the  supply  of  mineral  elements  capable  of  assimilation,'* 
we  do  not  hesitate  to  say  that  every  fact  with  which  we  are 
acquainted,  in  relation  to  this  point,  is  unfavourable  to  such  a 
new.  We  have  before  stated,  however,  that  if  a  cheap  source  of 
ammonia  were  at  commismd,  the  available  mineral  constituents 
miirht  in  their  turn  become  exhausted  by  its  excessive  use. 

But  it  is  at  any  rate  certain  that  for  wlieat^  of  all  our  crops,  no 
snpply  of  minerals,  phosphates,  &c.,  to  the  fields  of  Great  Britain 
geDerall y,  ^iH  enable  it  to  **  obtain  a  sufficient  supply  of  ammonia 
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from  the  atmosphere  ;"  and,  indeed,  that  any  increased  produce 
of  it,  such  as  British  agriculture  (itself  so  artificial)  demands 
cannot  be  obtained  independently  of  an  artificial  accumulatioc 
of  nitrogen  within  the  soil. 

Of  those  crops  of  rotation^  on  the  other  hand^  where  the  effect 
of  mineral  manures  is  characteristically  to  increase  the  assimilation 
of  nitrogen  from  atmospheric  sources,  and  by  virtue  of  which  pro- 
perty they  indeed  become  subservient  to  the  increased  growth  of 
grain,  the  apparent  demand  for  these  substances  is  not  only  gene- 
rally not  such  in  kind  as  would  be  indicated  by  an  analysis  of  their 
ashes^  but  is  frequently  much  greater  as  to  quantity  than  can  be 
accounted  for  by  any  idea  of  merely  supplying  what  is  to  become 
an  actual  constituent  of  the  crop.  H,  then,  we  would  attain  by  the 
aid  of  science  a  rational  system  of  agriculture,  the  actual  facts  oi 
the  art  itself,  as  well  as  the  indications  of  direct  experiments  in 
the  field,  and  a  study  of  the  functional  actions  of  plants  and 
animals,  must  receive  a  due  share  of  our  attention.  In  factj 
chemistry  alone  will  do  nothing  for  practical  agriculture. 


Note. — This  important  paper  so  completely  establishes  what 
I  wrote  in  our  last  Number  on  the  entire  failure  of  the  Mineral 
Theory  as  a  guide  to  the  use  of  manures  in  practical  farming,  thai 
I  need  only  express  my  regret  for  the  annoyance  which  its  author 
has  publicly  expressed,  as  I  am  told,  at  those  remarks.  In 
cautioning  the  English  farmer  against  what  seemed  to  me  a  dan- 

ferous  error,  I  certainly  endeavoured  to  do  justice  to  the  real 
iscoveries  of  Baron  Liebig.  Since  the  experiments,  however^  d 
Mr.  Lawes  and  Dr.  Gilbert  have,  as  I  hear,  been  disputed, 
I  am  bound  to  say  that  my  confidence  in  the  scrupulous  accuracy 
of  those  gentlemen  has  been  only  strengthened  by  a  subsequent 
visit  to  Rothamstead,  in  company  with  that  eminent  philosophei 
Mons.  Dumas.  The  extent  of  the  experimental  ground — the 
expenditure  at  which  it  has  been  kept  up — the  perseverance  with 
which,  year  after  year,  it  has  been  maintained,  are  such  as  might 
rather  be  expected  from  a  public  institution  than  a  private  land- 
owner, and  render  Rothamstead,  at  present,  the  principal  source 
of  trustworthy  scientific  information  on  Agricultural  Chemistry. 

Ph.  Pusey. 


e 
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IL— Oil  Draining^  under  certain  Conditions  of  Soil  and  Climate, 

By  Lord  Wharncliffe. 

To  Mr.  Pusey. 

My  dear  Puset, — If  you  can  afford  me  a  small  space  in  the 
next  Number  of  the  Journal^  I  am  tempted  to  ask  it,  in  order  to 
Uj  before  its  readers  a  brief  explanation  of  certain  conclusions 
tod  methods  to  which  I  have  been  led — or  I  may  say  driven — in 
the  course  of  my  experience  of  draining  operations,  now  not  in- 
couiderable  in  extent.  Everything  connected  with  the  subject 
is  of  primary  and  vital  interest  to  agriculture,  as  few  will  now  be 
fonnd  to  dispute ;  and  I  think  it  may  be  useful  if  I  make  this 
Qopretending  contribution  to  it,  for  discussion^  at  any  rate,  if  not 
fi>r  adoption  by  others. 

J  have  been  executing  such  work  here,  since  1847,  upon  rather 
a  Urge  scale^  by  mbans  of  an  advance  from  the  first  parliamentary 
fnDt,  and  have  had,  therefore,  good  cause  to  look  carefully  into 
^e  whole  matter,  that  I  might  qualify  myself  for  directing  it,  so 
ai  \o  satisfy  Her  Majesty's  Commissioners  as  well  as  my  own 
mind.  I  have  lost  no  opportunity  of  studying  the  best  au- 
thorities, or  of  inspecting  the  works  of  others  whenever  they  came 
within  my  reach ;  and  I  offer  these  assurances  as  the  credentials 
for  my  information  and  opinions. 

All  that  I  heard,  read,  or  saw,  worked  in  me  the  early  but 
profband  conviction,  which  has  never  since  been  shaken,  that  in 
the  vast  majority  of  cases  mere  shallow  draining  is  but  shallow 
trifling.  The  evil  lies  generally  as  deep  as  the  vegetation,  and  if 
the  limit  of  this  is  often  beyond  our  reach,  at  any  rate  we  should 
approach  it  as  near  as  may  be  in  our  power.  There  are  few  in- 
stances in  which  I  would  now  willingly  stop  short  of  a  good  four 
feet ; — three  feet  I  believe  to  be  a  minimum  for  the  main  frame- 
work of  the  system.  I  add  to  this  that  of  all  materials  the  best 
are  good  pipe  tiles,*  not  too  small  in  size  ;  and  that  the  dominant 
direction  shonldin  almost  all  cases  be  that  of  the  slope  to  be  drained. 
These  appear  to  me  to  be  almost  the  axioms  of  the  science ;  and 
in  whatever  I  may  hereafter  say  as  to  certain  specific  variations  or 
modifications,  I  beg  to  be  understood  as  proceeding  confidently 
npon  this  basis. 

Still,  experience,  reflection,  and  observation,  have  convinced 
me  that  they  are  not,  any  more  than  other  excellent  canons,  abso- 

*  I  have  wen  and  heard  of  so  many  cases  where  the  pipes  have  become  choked  by 
*>rioiis  means,  that  I  doubt  if  they  are  tadvenaUy  the  best  materials.  I  have  also 
leea  to  many  drains  in  excellent  order,  of  considerable  age,  formed  with  materials 
"nttd  to  the  locality  where  pipes  tried  in  modem  drains  have  already  required  to  be 
^ta  op  and  eleansed,  that  I  believe  the  question  of  "What  are  the  best  Materialsf**  is 
^he  decided  in  each  locality  by  local  ezperience,  and  that  no  general  mle  if  safe. — 
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lutely  invariable^  inflexible^  or  unexceptionable.  It  n^ill  be  mj 
business  to  show  that,  in  the  matter  of  depth  at  least,  tbej  are  not 
to  be  taken  as  rules  "pares  et  simpks;**  uniform  under  all 
varying  circumstances,  and  always  rigidly  applicable  under  the 
same  form.  I  hope  to  be  able  to  convince  my  readers  that  there 
are  conditions  under  which  a  certain  amount  of  deviation,  <il 
rather  perhaps  of  relaxation,  may  be  admitted  with  advantage] 
and  before  I  attempt  this  I  may  farther  justify  myself  by  statiB| 
that  I  have  not  presumed  to  enter  upon  it  without  having  allowed 
a  sufficient  lapse  of  time  to  test  my  oonclusioas,  however  carefollj 
considered ;  and  to  ratify  them,  to  the  best  of  my  judgment  and 
belief,  by  the  only  certain  seal  of  practical  success. 

I  have  executed  my  work  here  at  various  depths  and  distanoes 
In  my  first  steps  I  was  disposed  to  be  cautious  and  empiricd 
rather  than  theoretical  and  hasty.  I  was  comparatively  ii» 
acquainted  with  the  peculiar  elements  of  my  case.  I  had,  ol 
course,  many  prejudices  and  misgivings  to  meet  and  to  surmount; 
and  I  was  solicitous  that  my  commencement  should  not  risk  i 
failure  of  efficiency  on  the  one  hand,  or  on  the  other  raise  thi 
cost  too  high.  I  began,  therefore,  with  drains  of  3  feet  deep  anf 
8  yards  distance.  These  appeared  to  be  safe  dimensions ;  and  1 
found  that  in  most  cases  they  produced  not  an  unsatisfactory  r& 
suit.  I  have  a  good  deal  of  ground  apparently  well  dried  npoi 
this  plan ;  still  it  did  not  always  appear  to  answer  quite  eqinalh 
well^  even  where  the  nature  of  the  subsoil  seemed  to  sanction  it 
and  I  was,  moreover,  not  quite  satisfied  with  the  depth ;  wfaidb  1 
had  always  considered  rather  as  a  minimum  than  as  a  standavi 
measure.  I  therefore  tried  an  extension  of  it  to  3  ft.  6  in.,  wiai 
at  8  yards  distance ;  but  then  the  other  end  of  the  beam  began  U 
rise,  and  I  found  the  cost  augment,  according  to  the  acceleratai 
ratio  of  a  district  of  high  wages,  beyond  the  proper  limit.  I  mm 
therefore  increased  the  dittcmee  to  10,  and  occasionally  even  to  IS 
yards,  without  perceiving  much  difference  in  the  result;  tbongl 
•on  the  whole,  perhaps,  it  was  less  generally  satisfactory  than  in  thi 
former  case.  Early  in  these  operations  I  resolved  to  treat  «x< 
perimentally  a  field  of  about  four  acres  in  my  own  occnpation 
and  to  ascertain  whether  it  would  distinctly  answer  the  plain  bsi 
doubtful  question  which  I  wished  to  solve^  if  fairly  pot  to  \A 
I  accordingly  divided  it  into  two  halves,  and  drained  one  side  at ; 
depth  of  3  feet,  with  intervals  of  10  yards ;  the  other  to  4  fee 
deep,  with  13  yards  of  distance ;  giving  to  each  half  a  separali 
outlet.  The  field  is  one  of  a  poor  description  originally,  lyinj 
on  a  steep  S,W.  slope,  which  in  this  country  implies  across  thi 
edge  of  the  geological  beds ;  for  the  most  part  boasting  but  \ 
limited  amount  of  soil,  covering  a  stiff  yellow  clay ;  hut  somewha 
more  generous  at  its  upper  edge,  which  was  also  its  steepest  pari 
and  into  which  we  thought  it  best  to  drive  the  drains  still  deepe 
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;  ai  tbeir  extremities, — to  about  five  or  six  feet, — ^in  order  to  reach 
:;  icU  the  outbreak  of  under-water  which  we  believed  it  to  contain. 
•_  Thii  field  I  watched  with  much  interest.  It  was  drained  in  the 
■)j  int  month  of  1848.  It  has  had  the  advantage  of  being  well 
^  broken  np  (especially  the  deeper  half)  for  crops  of  roots ;  and 
*  yet  I  am  obliged  to  confess  that  I  never  could  satisfy  myself  as 
y  toanj  clear  evidence  of  advantage  on  one  side  over  the  other ;  and 
^  It  the  present  moment,  near  3^  years  since  the  work  was 
«{  done,  there  are  parts  stretching  over  both  the  halves,  of  which 
i>  tke  siB-face  is  undried,  and  that  apparently  with  little  reference 
^  to  tbe  vicinity  of  the  drains ;  though  the  oudets  have  never  failed 

to  do  their  duty. 
^  These  last  facts  however,  by  no  means  unexampled  in  my 
3  fqperieace  here^  and  of  which  I  have  several  other  instances,  seem 
-  to  me  to  prove  two  things  irresistibly ;  first,  that  to  clear  such 
;  fronod  of  bottom,  water  deep  drains  are  indispensable,  and,  within 
r  ntional  limits,  the  deeper  the  better ;  and,  secondly,  that  in  soils 
:  so  circnmstanced  the  surface  and  the  bottom  drainage  are  ti^'o  dis- 
^  liBct  things,  with  a  real  difference ;  of  which,  though  the  latter 
^  be  conplete  and  effective,  the  former  may  be  at  the  same  time  a 
;  Uinre.  Looking  then^  primarily,  to  the  fundamental  and  per- 
^  manent  source  of  saturation  in  such  land  from  beneath,  my  con- 
,  ricrion  has  been  only  thereby  strengthened,  that  it  can  be  reached 
.  bj  deep  drains  alone ;  I  accordingly  adopted  a  depth  of  4  feet 
is  vanons  localities.  But  then  again,  immediately  sprung  up 
;  the  difficulty  of  the  cost,  depending  inversely  on  the  distances, 
(  which,  when  these  were  not  proportionally  expanded,  became 
^  lerionsly  heavy.  To  meet  this  I  determined  to  try  an  interval 
,  faeiween  the  4-fieet  drains,  in  the  first  instance  %o  much  greater 
t;  that  it  might  be  possible  to  interpolate  others  if  a  failure  should 
,  icqnire  it.  I  placed  them  there£>re  at  IG  or  18  yards  apart,  and 
I  I  was  the  less  doubtful  of  this  course,  because  in  some  of  these 
^  cues  the  subsoil  seemed  of  a  somewhat  less  tenacious  character, 
,  owing  to  a  certain  silicions  admixture  in  its  substance.  But  I 
.  isttt  STOW  that  the  experiment  has  not  completely  answered^  and 
that  slill  verdant  rushes,  with  a  spongy  or  pasty  surface,  proclaim 
;  that  we  have  been  partially  baiBed.  It  should  be  observed, 
;  however,  in  passing,  that  much  of  this  land  lies  high  and  exposed, 
,  sad  where  the  temperature  from  various  causes  must  needs  be 
;    pncrally  low. 

These  imperfect  and  unsatisfactory  results  seemed  to  tell  me 
is  dear  language  that  the  problem  was  still  unsolved,  and  to  bid 
Be  re-examine  and  carefully  consider  its  elements  before  I  could 
hope  to  meet  its  peculiar  difficulties.  The  result  to  be,  if  possible, 
illained  was»  to  devise  a  system  which  without,  on  the  one  hand, 
iKnficiiig  what  I  believe  to  be  the  essential  condition  of  depth, 
or,  on  the  other,  unduly  exceeding  that  of  cost,  might  be  better 
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adapted  for  thoroughly  effecting  its  object  in  the  case  with  whi< 

I  had  to  deal ;   and  it  may  now  be  as  well  that  I  should  explai 

specifically  what  that  case  is ;  since  whatever  I  may  adirance  hi 

reference  to  that  alone^  and  I  make  no  pretensions  to  prescribe  ft 

others. 

This  estate  lies  on  the   western  edge  of  the  Yorkshire  cm 

measures,  at  an  elevation,  for  the  most  part,  of  not  less  than  fpoi 

600  to  900  feet  above  the  level  of  the  sea,  and  within  8  or  1 

miles  of  the  crest  of  that  great  range  of  moorland  hills  forme 

here  by  the  vast  masses  of  the  "  Millstone  Grit,"  which  at  tb 

point,  separating  the  counties  of  York  and  Derby  from  those  < 

Lancaster  and  Chester,  and  prolonged  on  either  side  by  one  fo) 

mation  or  another  to  the  Scottish  border  and  to   the    midlax 

districts,  has  been  called  the  Backbone  of  England.     The  surfM 

is  varied  and  steep,  and  there  is  nowhere  any  difficulty  of  fall  i 

outlet.     The  soil  of  this  region,  generally^  has  been  thus  A 

scribed  by  Mr.  Charnock,  in  his  Essay  on  the  Fanning  of  t) 

West  Riding  (Journal,  vol.  ix.  pp.  288-9)  : — 

*'  By  far  the  largest  portion  of  the  soil  on  this  formation  is  of  a  stroi 
character,  resting  on  the  ordinary  subsoil  of  yellow  clay,  so  general  in  t 
coal  districts.  The  clay  with  its  strong  soils  usually  covers  the  valle] 
and  the  entire  rise  in  the  lower  swells,  but  in  the  more  elevated  places  e 
tending  only  a  limited  distance  up  the  rise,  where  the  sandstone  con 
through,  and  a  friable  soil  commences,  as  though  the  aluminous  partiel 
had  slipped  or  been  washed  down  fh)m  the  steeper  inclinatioiis,  and  form 
the  clay  subsoil  of  the  lower  levels.  At  Woolley,  Staincross,  and  Bamd< 
these  features  are  very  perceptible ;  after  which  we  meet  with  exceutic 
to  this  order  in  a  considerable  tract  of  the  clay  subsoils,  interspersed  wi 
a  saturation  of  light-coloured  aJuminous  sand,  and  very  wet,  extending 
Sheffield  and  up  to  Wortley,  and  thence  forward  with  but  little  variatj 
to  the  prominent  point  of  Wharacliffe  brow." — ^vol.  ix.  pp.  288-9. 

The  yellow  clay  thus  mentioned,  of  qualities  varying  somewl 
in  closeness  and  depth,  forms  here,  in  fact,  the  almost  univen 
subsoil.  At  a  certain  point,  but  not  always  within  a  descent 
4  feet,  it  is  generally  found  to  rest  either  on  the  rock,  or  on 
shale  almost  entitled  to  that  name,  differing  therefrom  cnly 
its  laminated  structure ;  compact  as  if  it  had  been  subjected  U 
hydraulic  press  from  the  beginning  of  the  world ;  entirely  impel 
trable  both  to  roots  and  water,  and  dry  as  a  board  when 
above  is  soaking; — or  on  shales  of  loose  and  broken  texture,  p 
vious  to  both,  and  usually  overflowing  with  the  latter.  Tb 
are  sometimes  interspersed  with  outcrops  of  the  coal,  and  crom 
by  the  edges  of  '*  throws"  or  "  faults,''  which  are  generally  i 
served  to  act  as  partial  dams,  retaining  an  accumulation  of  wal 
which,  when  they  are  pierced^  finds  of  course  a  ready  vc 
Commonly  at  about  3  feet,  or  3  feet  6  in.  deep,  some  one 
these  beds  is  met  with  underlying  the  yellow  clay ;  but  oc 
sionally  it  is  necessary  to  lay  the  drains  at  4  feet,  without  be 
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dUe  to  pass  through  it ;  or  to  carry  them  for  a  few  yards  at  a  still 

peater  depth  to  reach  an  ascertained  source  of  water ;  while  at 

I  aolher  time^    the   occurrence  of  the  impenetrable  shale  above 

i  mentioned  bars  all  farther  downward  progress,  and  proclaims  it 

ttdeis,  even  within  3  feet  of  the  surface.     Such  is  the  general 

i  cfaaracter  of  the  ground  in  which  the  above-mentioned  trials  of 

>  wioQS  draining  measures  have  been  made;  and  where,  eflTectually 

ai  we  may  have  withdrawn  the  water  from  beneath  the  ^'  yellow 

t  day,**  our  success  in  drying  the  soil  above  it  has  certainly  not 

beea  uniform. 

Now»  if  the  evidence  which  we  have  had  of  similar  operations 
in  other  quarters  can  be  trusted,  there  is  nothing  in  these  cir- 
cmnstances  to  account  satisfactorily  for  the  failure.  Clays  as 
dme  and  deep  are  positively  asserted  to  have  yielded  all  that 
could  be  desired  to  simple  four-feet  drains.  In  Northampton- 
ihire,  in  Kent,  in  Sussex,  in  Oxfordshire,  in  Essex,  and  elsewhere, 
ve  are  told  of  land  of  the  stiffest  texture — of  clay  almost  uniform 
from  the  surface  to  a  depth  beyond  that  to  which  such  work  can 
be  carried — undeniably  dried  by  such  means.  Why,  then,  should 
we  meet  with  so  much  difficulty  where  it  only  forms  part  of  a 
Bore  manageable  series,  and  is  not  unfrequently  itself  of  a  less 
tjmarentlj  stubborn  nature  ? 

It  strikes  me  forcibly  that  the  true  solution  of  this  question 
piobably  lies  in  an  agency  of  which  too  little  account  has  hitherto 
been  taken  by  our  otherwise  able  leaders  and  instructors  in  the 
idence.  Their  attention  has  been  exercised  perseveringly  upon 
diversities  of  soil :  must  we  not  bestow  more  of  it  upon  those  of 
dimate  ?  Its  differences  within  these  islands  is  confessedly  great ; 
let  us  inquire  how  they  are  likely  to  affect  our  results. 

In  order  to  secure  the  full  effect  of  thorough  drainage  in  clays, 
it  it  necessary  that  there  should  be  not  only  well-laid  conduits  for 
the  water  which  reaches  them,  but  also  subsidiary  passages 
opened  through  the  substance  of  the  close  subsoil,  by  means  of 
ttmospheric  heat,  and  the  contraction  which  ensues  from  it.  The 
cncks  and  fissures  which  result  from  this  action  are  reckoned 
spon  as  a  certain  and  essential  part  of  the  process.  A  single 
passage  from  the  pen  of  one  of  the  ablest  masters  of  the  science 
will  be  sufficient  to  establish  this  point,  though  there  is  no  lack  of 
others.  Mr.  Parkes  says,  in  the  valuable  and  well-known  essay 
in  the  fifth  volume  of  the  Journal  (p.  145),  that — 

*■  A  natural  agricultural  bed  of  porous  soil  resembles  an  artificial  filter ; 
and  it  is  unque&onabJe  that  the  greater  the  depth  of  matter  composinz 
■leh  filter  the  slower  is  the  passage  of  water  through  it.  In  stiff  loams  and 
days,  however,  but  more  particularly  as  regards  the  latter  earth,  the  re* 
lembiance  ceases,  as  these  soils  can  permit  u'ee  ingress  and  egress  to  rain- 
water only  after  the  establishment  of  that  thorough  network  of  cracks  and 
teares,  which  is  occasioned  in  them  by  the  shrinkage  of  the  mass,  from 
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the  joint  actioo  of  drains  and  superficial  eTaporation.  These  fiwnres  aeei 
to  stand  in  the  stead  of  porositjr  in  such  soils,  and  serve  to  cnndoct  wall 
to  drains  rapidly^  after  it  has  trickled  through  the  worked  bed.  It  is  pa 
sible,  too,  that  in  deeply-drained  clays  of  certain  texture  the  fissures  ma 
be  wider,  or  more  numerous,  in  consequence  of  the  contraction  of  agreafti 
bnik  of  earth  than  when  such  soil  is  drained  to  a  less  depth.  HewcTer  tM 
may  be,  it  is  asserted  by  several  respectable  and  intellisent  fannen  i 
Kent,  who  have  laid  drains  very  deeply  in  clay  and  stiff  sous,  that  the  flei 
from  the  deepest  drains  invariably  commences  and  ceases  soooer  than  fimi 
shallower  drains  after  rain." — ^vol.  v.  p.  155. 

To  give  efficiency,  therefore,  to  a  system  of  deep  drains  benesjll 
a  stiff  clay,  these  natural  channels  are  required.  To  prodoo 
them  there  must  be  a  continued  action  of  heat  and  evtiqxynidon 
If  this  action  should  be  defective  or  uncertain^  can  the  system  b< 
efficient  in  that  form  ?  and,  finally^  is  any  such  antion  always  ti 
be  expected  ? 

Perhaps,  without  looking  diligently  into  the  statisties  of  tla 
soobject,  most  people  are  little  aware  of  the  extent  of  variation  ti 
which  our  English  climate  is  liable.  I  invite  the  attention  of  m] 
readers  to  a  short  consideration  of  it,  as  affecting  the  porticula' 
question  now  before  us. 

In  the  last  Number  but  one  of  the  Society's  Joomal  was  an  essv 
of  more  than  common  merit,  *'  On  the  Climate  of  the  Britisli  Islandb 
and  its  Effect  on  Cultivation.'*  Its  writer,  Mr.  Whidey,  of  Traro 
tells  us  (p.  7),  that  '*  It  appears  that  the  eastern  counties,  and  tb 
midland  counties  around  Bedfordshire,  have,  as  a  wiiole,  the  higii' 
est  summer  temperature  in  England.'*  Let  us,  then,  to  place  tb 
inatter  in  a  strong  light  bef<ire  us,  compare,  as  nearly  as  on 
means  of  information  will  permit,  the  climate  of  those  portRms  o 
the  kingdom  with  that  of  this  district  on  the  verge  of  the  York 
shire  hills. 

Mr.  Whitley  gives  in  the  same  essay  a  table,  '^  Showing  thi 
Mean  Temperature  of  each  Month  of  Summer,  and  of  the  whoL 
Year,  at  the  Places  therein  mentioned.*'  In  this  table  the  aforfr 
said  particulars  for  Bedford  are  contained.  There  is  no  place 
inde^,  which  is  so  situated  as  precisely  to  represent  the  othe! 
member  of  the  comparison.  Those  offering  the  nearest  approxi 
mation  are  Ackworth  and  Derby ;  but  the  former,  lying  abovr 
fifteen  miles  due  east,  well  removed  from  the  influence  of  thi 
hills,  and  on  the  edge  of  the  mag^nesian  limestone,  thoogh  some 
what  nearer  than  the  latter  in  respect  of  distance,  has  fewer  point 
of  essential  resemblance.  Derby,  on  the  other  hand,  seatec 
about  40  miles  to  the  southward,  upon  the  vast  sandstone  trac 
of  central  England,  and  not  very  far  from  the  eastern  base  of  thi 
great  elevated  range  to  which  we  have  before  alluded^  presents  i 
general  aspect  ansdogous  in  many  p<Mnts  to  that  of  our  own  case 
Its  more  southern  latitude  and  greatly  lower  level  of  course  imr 
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,  )ur  tlie  cmnpletenecs  of  the  parallel ;  but  it  must  be  recollected 
■  Ihu  wbatevei  corrections  are  to  be  applied  on  these  grounds 
7  BBrt  be  in  a  direction  to  increme  the  contrast,  and  ifaerefore  to 
^  itnwtAen  tbe  inferences  which  it  suggests. 

,  We  will  take  Derby,  therefore,  and  place  it  side  by  side  with 
It  Bedford,  viewing  the  latter  as  the  representative  of  the  counties 
9  Ijitig  around  it,  and  the  east  of  England ;  and  there  can  be  little 
'  doobt  that  our  TeaBoning  might  aJtnost  with  equal  truth  include 
ibe  greater  part  of  the  aonlhern  and  central  tracts  also  ;  especially 
^  vhen  ibe  comparison  is  to  be  made,  ultimately,  not  with  the 
^  dinate  of  Derby  itself,  but  of  a  district  like  this,  differing  from 
T.  itiDDcb  more  than  theirs  does  from  that  of  Bedford. 
'■^      The  following,  then,  are  the  statements  to  be  compared  : — 
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Let  roe  now  first  direct  your  attention  to  the  mean  summer 

KMpcratore  uf  the  two  places.     At  Bedford  it  is  62°  68' ;  at 

'    Derby  cnly  54°  33' ;  showing  a  difference  of  no  less  tbon  8°  35' 

'    in  favoDr  of  the  former !     Consider  for  a  moment  the  effect  of 

ncfa  a  continued  excess  of  temperature  upon  the  moisture  of  the 

'    n\.\     But  it  must  be  farther  recollected  that  this  expresses  a 

««m  alone — first,   between  the  extremes  of  the  whole  season, 

but,  secondly,  also  between  those  of  each  night  and  day  ;  and  that 

the  resnlts  of  the  aiaporatitig  power  would  depend  more  upon  the 

'    ibfAfr  extreme,  or  a.\ara.^K  grecUer  heat,  than  upon  tbe  daily  or 

"    ooQtbly  mean ;  such  power    being  only  temporarily  checked  or 

n^iended,  but  in  no  sensible  degree  reversed  or  neutralised, 

bf  the  oold  of  nigbt  alone,  when  there  is  no  positive  accession 

of  moiatare  during  that  short  interval.     Now,  this  last  condition 

ii  not  only  not  to  be  assumed,  but  there  is  strong  reason   for 

iKUeving  it  would  interfere  less  in  a    climate  of  higher,  than 

io  one    of    lower,  temperature.      There    are  two    other    tables 

npplied  by  Mr,   Whitley :  first,  of  the   fall  of  rain  at  various 

^ices  ;  and,  secondly,  of  the  mean  difference  between  night  and 

iy  at  six  out  of  this  number.      If  we  take  from  these  six,   two 

bown  to  belong  to  tbe  list  of  drier  climates,   namely,  Cbiswick 

<od  Norwich,  and  two,  Truro  and  Whitehaven,  as  undoubtedly 

■dudcd  among  the  more  hunud,  we  find  that,  in  proportion  as 

Ac  atmosphere  exbibito  the  latter  character,  the  difierenoe  be- 
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tween  the  day  and  night  temperature  declines,  and  in  the  opposi 
case  there  is  the  reverse  effect : — 


Rain  in 
Year 

Mean  IMfleienee  betvaeu 
Night  and  Day. 

June. 

July. 

Attguat. 

Chiiwick 

o 
24-4 

22-8 

2°1'3 

o 
21-1 

Norwich 

25*5 

18-5 

17-3 

16-8 

Truro 

44-0 

13*6 

11-4 

n-8 

Whitdiaven     .... 

47-1 

12-9 

11*0 

11-0 

The  consequence  of  this  must  be,  that  whereas,  for  instanc 
the  difference  at  Chiswick  in  June  amounts  to  22^.8,  while  tfa 
at  Whitehaven  is  but  12^.9  ;  the  mean  temperature  of  the  twent 
four  hours  (which  must  in  each  case  correspond  with  the  midd 
point  between  the  two  extremes),  would  in  the  wet  district  only  b 
short  of  the  heat  of  day  by  6^.45 ;  while  in  the  dry  it  won 
differ  from  it  by  no  less  than  11^.4.  The  numbers  annexed 
the  other  two  places  support  the  same  conclusion.  Now^  wh< 
we  were  comparing  the  temperatures  of  Bedford  and  of  Derb 
we  were  speaking,  as  before  observed,  of  the  respective  tneaUi 
and  by  the  same  rule,  if  there  is  any  difference  in  point  ofmoista 
between  the  two  climates,  the  greatest  heat  will  exceed  the  mei 
in  the  drier,  in  a  greater  degree  than  in  the  wetter ;  and  since  tl 
mean  at  Bedford  is  8^.5  above  that  of  Derby,  the  greatest  he 
at  the  former  must  therefore  exceed  that  at  the  latter  in  a  si 
higher  degree. 

In  the  table  given  by  Mr.  Whitley,  indeed,  to  record  the  fall 
rain,  it  would  appear  that  the  result  obtained  at  these  two  plac 
is  identical,  namely  27  inches ;  in  which  I  cannot  help  suspectii 
some  inaccuracy.  It  seems  to  be  almost  necessarily  refuted  I 
the  mere  fact  of  the  difference  of  temperature.  It  cannot  be  su 
posed,  even  according  to  the  rules  laid  down  by  Mr.  Whitley  hii 
self,  that  the  small  interval  of  latitude  alone  would  suffice  entire 
to  account  for  the  lower  range  of  the  thermometer  at  Derby ;  n 
can  it  be  credibly  ascribed  in  any  great  degree  to  the  nature 
the  soil.  What  cause,  then,  remains  but  a  greater  proportion 
moisture  7  This,  indeed^  may  be  said  to  act  and  re-act  upon  t 
climate.  The  falling  rain  is  probably  in  most  cases  itself  cold 
than  the  lowest  strata  of  the  atmosphere,  and  abstracts  at  on 
some  heat  When  fallen,  the  process  of  evaporation  begins,  ai 
enormously  accelerates  that  abstraction.  In  proportion  as  there 
naturally  any  scantier  supply  of  heat  to  make  up  the  loss,  this 
the  more  felt  in  the  decline  of  temperature,  and  the  process  al 
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itinues  long^er  ;  and  as  the  fall  of  rain  is  usually  the  consequence 
luch  relative  differences  of  temperature  in  the  atmosphere,  this 
UQ  tends  to  augment  the  normsd  moisture  of  the  climate.  Thus 
may  be  inferred  that  the  colder  locality  has  to  contend  with  a 
luUe  disadvantage — on  the  one  side  of  a  feebler  evaporating 
leocy,  and  on  the  other  of  a  larger  amount  of  moisture  to  be 
iporated.  Bat  be  this  as  it  may,  there  can  be  no  reasonable 
lubt  or  an  increment  of  rain  when  we  carry  the  comparison  for- 
ud  to  this  district ;  and  I  do  not  hesitate  to  conclude  that  if  a 
irrection  were  applied  to  the  difference  of  summer-heat  between 
tod  Bedfordshire  with  reference  to  this  point  alone,  that  differ- 
Me  would  amount,  at  a  very  moderate  allowance,  to  10^  in  lieu 
f8«.  5. 

Baty  secondly,  observe  the  remarkable  difference  in  even  a 
ill  more  important  element  for  our  purpose — that  of  the 
wiim  oi  summer  heat.  The  figures  first  quoted  give  the 
lean  temperature  of  each  separate  month;  now,  taking  the 
not  which  is  conventionally  marked  on  the  scale  of  the  ther- 
lometer  as  temperate,  namely  55^,  and  comparing  it  with  these 
ilements,  you  will  perceive  that  at  Bedford  it  begins  to  exceed 
lat  limit  in  the  month  of  May,  and  does  not  return  below  it  till 
dober,  remaining  above  it  for  five  months.  But  how  different 
Derby !  The  mean  summer  temperature  there  ranges  below 
le  lame  point  throughout  every  month  except  July,  and  in  that 
ilv  passes  it  by  a  half  degree. 

It  thns  appears,  that  between  these  two  places  there  is  a  dififer- 
loe  of  at  least  8^.  5  in  amount,  and  of  four  months  in  duration^  of 
DDDier  heat;  and  I  think  you  will  agree  with  me  that  this  is 
t  likely  to  be  without  a  sensible  effect  upon  the  subject-matter 
dnining  operations,  and  that  it  may  afford  a  clue  to  some  of 
e  puizling  results  which  we  have  been  striving  to  understand. 
Bat  it  must  not  be  forgotten  that  even  this  is  not  all.  We 
dc  the  case  of  Derby,  not  for  its  own  sake,  but  as  our  own  best, 
og^h  imperfect,  representative  in  this  comparison.  Its  elevaticm 
lore  the  sea,  as  stated  in  the  foregoing  table,  is  160  feet ;  ours 
nearer  an  average  of  750.  Let  us  then  suppose  Derby  gently 
tod  from  its  smiling  vales  of  Trent  and  Derwent,  to  a  height 
lome  550  feet  above  them,  borne  off  to  the  northward  more 
in  forty  miles,  and  there  lodged  upon  some  ridge  or  slope  at 
enid  devation — would,  or  could,  its  climate  remain  unchanged? 
nd  might  we  not  at  once  conclude  that,  instead  of  a  deficiency  of 
\  5,  or  even  10^  in  amount  of  heat,  and  of  four  months  in  its 
nation,  such  a  site  would  exhibit  a  loss  of  evaporating  power,  as 
presented  by  summer  temperature^  of  not  less  than  12^  or  15^, 
NDpared  with  the  wide,  level,  and  lowland  expanse  of  the  east, 
ntre,  and  south  of  England  ?  that  the  mean  would  probably  in 
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DO  one  month  surpass  the  assumed  point  ?  and  that  while  thei 
elements  of  atmospheric  agency  were  thus  reduced  on  the  on 
band,  the  fall  of  rain  on  the  other,  to  be  evaporated  or  di^ 
charged^  would  have  to  be  expressed  by  perhaps  half  as  macj 
again  as  the  27  inches,  which  is  stated  to  be  its  exponent  Jl 
Bedford  ? 

You  have  already  recorded  your  conviction  that  such  considenr 
tions  as  these  cannot  be  neglected  with  safety  in  regulating  tbp 
operations  and  improvements  of  agriculture ;  and  I  cite  yov 
words  with  pleasure^  as  lending  authority  and  confirmation  to  nf 
own. 

"  How  can  a  fixed  rale  be  laid  down  for  the  depth  or  the  disttnee^l 
drains,  or  the  size  of  pipes,  when  one  county  has  25  inches  of  rain  aid 
another  has  50  inches  to  be  carried  off  by  these  drains  ?  The  diffier^iM 
is  in  fact  more  than  this,  for  a  large  part  of  the  downfall  returns  to  the  di 
ftom  the  surface.  According  to  the  most  recent  and  trustworthy  ezpflrf- 
ments  published  in  this  journal  by  Mr.  Charaock,  out  of  SdJ-  mcheiif 
rain  no  less  than  25  inches  are  evaporated,  8^  inches  only  reach  a  depH 
of  3  feet,  and  thei-efore  pass  through  a  drain.  This  was  in  YorkshirSji 
but  at  Kendal  there  fell  54  inches  of  rain.  The  evaporation  there,  hoif 
ever,  would  not  be  more,  but  less,  because  the  air  being  moister  mnl 
dry  what  is  exposed  to  it  more  slowly,  and  the  evaporation  woald  bM 
exceed,  probably  fall  short  of,  21  inches.  There  remains,  therefore,  ttl 
the  drains  33  inches  depth  of  water  in  this  case,  8^  inches  onljf  in  tt| 
other — four  times  as  much  in  Cumberland  as  in  Yorksnire.  Yet,  hitbtitl 
if  a  man  living  in  Oxfordshire  said  that  inch  pipes  would  drain  his  Ian 
well,  a  voice  from  Ayrshire  might  exclaim,  that  it  was  absurd  to  use  111 
than  l)  inch  pipe,  which  he  found  far  the  best  Yet  the  smaller  pipl 
might  be  more  competent  to  do  its  duty  in  one  place,  than  tfaMB  lai^ger  one 
in  the  other." 

"  Henceforth,  in  speculations  on  the  agriculture  of  the  country  we  mm 
never  lose  sight  of  our  material  variations  in  climate.** — vol.  xi.  p.  99^ 

But  I  hope  that  by  this  time  I  shall  have  succeeded  in  cang 
ing  conviction  upon  the  point  also  into  the  mind  of  the  jiia|( 
determined  sceptics,  if  any  such  there  be. 

Now  let  us  recur  to  our  exposition  of  the  specific  case  wbilj 
led  us  into  this  investigation.  If,  as  Mr.  FarkeSj  and  othq 
authorities  say,  the  contraction  and  opening  of  stiff  clays  by  tlil 
action  of  atmospheric  heat  is  necessary  to  the  efiiciency  of  deq 
<lrainage  in  such  soils,  and  if,  as  I  think  we  have  demonstratecl 
and  as,  indeed,  in  these  parts  we  know  by  experience,  such  pro 
cess  cannot  be  reckoned  upon  in  ordinary  years,  and  indeed  cai 
scarcely  be  said  to  occur,  effeclually,  more  than  once  in  a  quarts! 
of  a  century,  it  seems  indispensable  to  devise  some  system  whid 
may  serve  to  secure  the  benefits  of  deep  drainage  withoa 
its  help*  Now  the  surface-soil,  and  generally  the  upper  por 
tion  of  the  ground  to  a  certain  depth,  is  more  or  less  friabl 
and  pervious^  and  could  be  easily  relieved  of  its  water  long  befoD 
this  could  under  any  circumstances  filter  through  its  bed  of  claj 
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If,  therefore^  we  draw  off  efiectually  and  conftUntly  the  bottom 
titer  from  beneath  the  claj,  and  from  its  substance,  as  far  as  it 
alnilt  of  percolation*  and  by  some  other  means  provide  a  vent 
fe  the  upper  water>  which  needs  no  more  than  this  facility  to 
m  freely,  there  seems  good  reason  to  suppose  that  the  object 
may  be  oompletely  attained,  and  that  we  shall  remove  the  mois- 
ive  from  both  portions  as  effectually  as  its  quantity  and  the 
nbstances  will  permit.  Acting  upon  this  view,  then,  after  due 
eoosideration,  I  determined  to  combine  with  the  fundamental  4- 
ieet  drains,  a  system  of  auxiliary  ones  of  much  less  depth,  which 
dwnld  do  their  work  above,  and  contribute  their  share  to  the 
iHiolesome  discharge,  while  the  under  current  from  their  more 
nblenranean  neighbours  should  be  steadily  performing  their 
■ore  difficult  duty. 

I  aooomplished  this  by  placing  my  4-feet  drains  at  a  distance 
if  from  18  to  20  jrards  apart,  and  then  leading  others  into  them 
Bsk  only  to  about  2  feet  beneath  the  surface  (which  appeared, 
ipon  coDtideration,  to  be  sufficiently  below  any  conceivable 
bpth  of  cultivation),  and  laying  these  at  a  distance  from  each 
nier  o{%  yards.  These  latter  are  laid  at  an  acute  angle  with 
ke  nain  drains,  and  at  their  mouths  are  either  gradually  sloped 
lownwards  to  the  lower  level,  or  have  a  few  loose  stones  placed  in 
ht  small  interval  between  the  two,  sufficient  to  ensure  the  per- 
nodicular  descent  of  the  upper  stream  through  that  space ;  which 
an  never  exceed,  or  indeed  strictly  equal,  the  additional  2  feet. 

The  result  surpassed,  and  has  continued  to  surpass,  my  most 
^pgoine  anticipations.  When  I  first  tried  the  plan  I  was  drain- 
Of  a  small  grass  field^  containing  much  of  the  usual  yellow  clay, 
ind  lo  wet  that  at  one  end  of  it  there  was  a  spot  permanently 

3iporting  a  small  bed  of  the  CaUha  palustris,  or  marsh  mari- 
d,  which  it  is  well  known  grows  only  in  genuine  swamp, 
rhere  it  can  enjoy  standing  water  on  the  surface.  The  follow- 
ng  little  diagram  will  show  more  clearly  the  precise  form  and 
Mure  of  the  case. 


Fit.  I. 
E  I 


G 


B 


M 


F 


H 


D 


The  deep  drains  had  been  laid  in  this  case  16  yards  apart» 
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and  3  feet  6  inches  in  depth  ;  and  I  first  introduced  the  anxiUa 
drains  into  one  half  of  it  as  E,  B,  D,  F.  Before  the  whole  fie 
was  completed  I  had  an  opportuility  of  examining  it  after  aba 
dant  rain,  and  so  remarkable  was  the  effect  that,  in  stepping  ov 
the  line  E  F,  from  the  plain  surface  between  deep  drains  alo 
to  that  furnished  with  the  auxiliary  system,  I  could  compare  it 
nothing  less  than  passing  to  dry  from  undrained  land.  Ti 
success  of  this  experiment  induced  me  of  course  to  extend  tl 
practice.  I  have  since  adopted  it  almost  universally,  and 
believe  I  may  say  with  the  same  invariable  result.  The  forem 
of  my  drainers  are  unhesitating  in  their  testimony  to  its  efficac 
and  I  believe  I  may  refer  to  Mr.  Graburn,  who  has  twice  sin 
inspected  my  works,  as  Assistant  Commissioner  for  the  Gover 
ment  advance,  for  a  no  less  favourable  judgment.  I  believe  tl 
in  no  instance  where  he  has  examined  ground  of  mine  under  ti 
system  has  he  found  any  reason  to  doubt  the  completeness  of  ; 
performance.  In  one  or  two  cases,  where  the  common  metb 
had  still  left  the  soil  wet,  we  added  the  shallow  or  2-foot  drai 
to  the  deep  ones  upon  the  same  plan^  and  had  the  satisfaction 
witnessing  an  apparently  permanent  cure.  I  was,  however,  «1 
anxious  for  an  opportunity  of  observing  the  action  of  these  drai 
myself  more  closely,  since  there  have  been  various  statemei 
made  as  to  the  total  inutility  of  shallow  drains  by  the  side  of  de 
ones ;  which  are  said  to  abstract  the  whole  flow  of  water,  and 
leave  their  more  unpretending  neighbours  dry ;  I  therefore  < 
dered  two  or  three  of  the  2-feet  drains  to  be  opened  for  til 
purpose  in  a  field  which  had  been  drained  for  some  weeks,  and 
be  left  so  that  the  pipes  might  be  investigated  in  several  placi 
After  some  heavy  rain  I  took  occasion  to  examine  them,  and  I  o 
affirm  from  ocular  inspection  that,  in  this  case,  at  any  rate,  Ht 
were  each  of  them  conveying  a  brisk  little  stream  to  the  ma 
channels.  Nothing  could  be  more  satisfactory  than  this  expre 
sive  evidence ;  and  it  farther  strengthened  the  convictions  wfaiidi 
had  imbibed  from  other  sources ;  for,  let  it  be  recollected,  tfa 
in  the  absence  of  these  outlets,  that  same  water  would  have  bei 
dammed  up  in  the  soil  until,  without  the  aid  of  cracks  and  fi 
sures,  it  had  been  able  to  filter  through  the  clay  bed  beneat 
How  long  it  would  have  required  satisfactorily  to  accomplish  tb 
process  we  may  conjecture,  tliough  we  cannot  determine. 

But  I  go  one  step  further.  Supposing  that  this  filtration  we 
a  more  certain  process,  and  that  the  regular  action  of  a  go< 
parching  summer  rarely  failed  to  secure  and  establish  it,  is  the 
nothing  gained  in  the  immediate  drying  of  the  land  by  med 
within  our  own  command  at  any  season?  If  it  is  drained, 
much  must  be,  in  autumn  and  winter,  is  there  not  somethii 
achieved  in  laying  it  dry  for  immediate  use  during  those  qoartc 
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^  «f  the  jear,  and  in  the  coming  spring  ?   If  the  success  of  the  work 

^ii  to  depend  upon  the  summer  heat^  the  soil  can  profit  little  by  it 

Jbrioine  nine  months,  at  the  leasts  of  the  most  important  in  the 

ipiGiiltaral  year.     If  the  result  is  attained  at  once,  it  may  be  said 

iitX%  whole  farming  season  is  saved. 

:^    Bnt  now  comes  the  critical  question  of  cost.   These  advantages, 

\i  «cn  if  realised,  may  be  too  dearly  bought ;  and  I  am  bound  to 

If  Aoir  that  their  price  can  be  brought  within  ordinary  limits.     I 

ii  tmi  I  felt  this  strongly  at  all  times,  and  I  have   accordingly 

«!  inched  the  matter  with  care.     I  think  I  can  show  that  there  is 

^  Bochiiig  ont  of  proportion  with  the  object  to  be  attained. 

>;     In  the  first  place  let  me  point  out  a  few  particulars,  in  which  I 

^  a  enabled,  by  the  very  nature  of  the  system,  to  economise. 

I  When  I  place  deep  4-foot  drains,  merely,  on  the  one  hand,  to 

i  \Kf  the  lower  sources — the  springs  and  the  loose  watery  shales — 

;  aid  to  withdraw  continually  the  moisture  which,  by  however  slow 

;  A  percolation,  makes  its  way  downwards  through  the  incumbent 

cky  beyond  the  reach  of  the  shallower  system,  and  on  the  other 

flnply  to  serve  as  conduits  for  the  receipt  and  transmission  of 

tttt  which  flows  from  those  above,  I  am  able  to  neglect  all  refer- 

OKe  to  their  drainage  of  the  surface  in  deciding  upon  their  dis- 

tuoes.     I  have  no  doubt  that,  under  these  circumstances,  their 

Bterrals  may  be  made  safely  greater.     I  should  hesitate,  in  any 

6mj^  to  separate  deep  drains  so  far  as  60  feet,  if  their  business 

were  to  drain  the  surface ;  so  I  believe  would  most  authorities. 

Bnt  I  feel  satisfied  that  for  the  more  limited  purpose  it  may  be 

afely  done ;  and  I  have  every  reason  to  believe  that  my  experi- 

ooe  has  proved  its  sufficiency.     In  the  ordinary  method   10  or 

12  yards  are  the  distances  of  which  we  usually  hear  for  deep 

dniDs;  and  they  seem  to  be  as  great  as  can  be  expected  to  render 

dKBH  efficient  in  stubborn  soils.     Now  it  must  be  remembered 

thit  the  expense  of  cutting  increases  at  a  greater  ratio  than  the 

depth;  and  if  forhalf  their  number,  therefore,  we  substitute  others 

cf  half  the  depth,  the  difference  of  cost  would  be  less,  by  more 

dun  the  same  proportion. 

Bnt,  again,  1  have,  I  believe,  like  many  others,  always  hesi- 
ttted  to  lay  my  deep  drains  with  pipes  of  one  inch  diameter. 
Though  it  is  true,  I  admit,  to  demonstration  that  these  small 
channels  suffice  to  carry  off  an  almost  incredible  amount  of 
legolarly  flowing  water,  still,  considering  the  extraordinary  sup- 
|lies  wUch  they  may  be  sometimes  called  upon  to  convey,  and 
the  difficulty  and  expense  which,  if  ever  seriously  overcharged, 
■Qst  be  incurred  in  opening  and  repairing  or  relaying  them,  I 
hne  thought  the  additional  cost  of  a  little  lai^er  diameter  was 
«dl  repaid  by  the  smaller  risk.  The  same  may  be  said  of  any 
tiiSing  chance  obstruction ;  which  would  take  a  greater  effect  in 
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the  smsller  than  in  the  larger  pipe,  bj  more  than  ihe  mere  diiS 
ence  of  diameter. 

But  with  respect  to  the  auxiliary  drains  the  case  is  altortf 
There  I  have  no  misgiving  as  to  the  inch-pipes :  they  have  a  W 
mass  of  soil  to  relieve,  and  necessarily  a  shorter  course  to  r0 
being  limited  by  the  intervals  between  the  deeper ;  and  if  1 
accident  any  stoppage  should  oceur,  there  is  no  oomparisc 
between  the  two  cases  in  respect  of  the  labour  and  difficulty  of 
remedy.  In  all  that  length  of  drain,  therefore,  in  which  a  2-fa 
depth  can  be  substituted  for  a  4-feet,  the  difference  in  ea 
between  the  1-inch  pipe  and  the  2- inch  can  be  safely  spsrcd. 

Now  these  are  material  oompensalions  in  the  question  of  ccn 
When  I  first  projected  the  plan  of  which  I  have  been  speakiu; 
I  had  great  a^^prehensions  on  this  vital  part  of  the  subjects 
was  obvious  that  it  oould  not  be  executed  without  an  addition 
extent  of  Knear  cuttings  and  I  had  great  fears  that  I  should  n 
be  able  to  bring  it  within  the  moderate  limUa  which  are  the  ncce 
sary  condition  of  practical  success;  but  upon  closer  examin 
tion  the  difficulty  shrunk  into  much  narrower  dimensions.  1 
ground  which  it  is  possible  to  dry  by  simple  deep  drains 
wide  intervals,  the  object  may  no  doubt  be  rather  more  cheap 
attained ;  but  then  such  ground  needs  no  farther  aid.  Whesrevi 
on  the  other  hand,  deep  drains  alone  wonld  be  imperfeet 
efficient  unless  at  narrow  distances,  the  compensations  I  faac 
above  explained  have  enabled  me  even  to  reduce  my  outlay  to 
lower  pomt  than  would  have  been  necessary  to  secure  it  nnd 
such  a  system. 

In  my  district  I  have  always  thought  that  if  I  oould  bring  ti 
expense  of  my  draining  operations  within  5/.  an  acre  I  might  1 
fairly  satisfied,  and,  I  believe^  my  tenants  too ;  for  that  there 
little,  if  any,  stiff  land  converted  from  wet  to  dry  which  will  b 
largely  repay  such  expenditure.  My  readers,  however,  will  pv 
bablvy  for  the  most  part,  exclaim  that  I  am  extravagant  in  ■ 
scale,  and  that  the  work  may  be,  and  ought.4o  be,  done  nsni 
more  cheaply  ;  you,  yourself,  have  given  us  such  details  and  eti 
mates  of  cheap  draining  that  I  fear  yon  will  be  one  of  this  da 
of  critics.  There  may  be  some  few  points  perhaps  in  which  n 
established  operations  might  be  capable  of  still  stricter  econom 
which  has  been  unattained  from  accidental  circumstances;  b 
the  main  clue  to  the  difikrence  of  cost  is  the  difference  in  d 
price  of  labour.  Throughout  the  greater  part  of  the  agricultm 
districts  from  8^.  to  IO5.  per  week  have  been  considered  good  ave 
age  wages,  and  would  now  probably  be  somewhat  above  tl 
nsual  mark.  Here,  however,  a  good  labourer  until  lately  cou 
command  14^,  and  even  now  can  obtain  12s.  This  then  is  a  ca 
dinal  difference..    The  remuneration  of  piece-work  must  of  cooi 
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Xib.  be  measured  in  proportion — not  to  mention  tbe  actual  rate  of 
superintendence ;  and  the  excess  of  cost  in  the  item  of  labour, 
ei  liierefore,  may  be  assumed  at  not  less  than  40  per  cent. :  I  only 
I  m  viiik  those  ivho  would  be  disposed  to  cavil  at  my  statements  of 
m   cost  to  bear  this  in  mind. 

f  --   2  Soon  after  I  commenced  my  present  system,  one  of  my  fore- 

in   men  suggested  that  the  most  convenient  mode  of  executing^  it 

Ik    woald  be  to  place  the  auxiliary  drains  not  converging  on  both 

:•    tides  into  the  deeper^  as  at  G  H  in  fig.  ],  according  to  my  first 

.-J    intention^  but  on  one  side  only  of  each  4-foot  drain,  as  at  IK, 

vhereby  the  trouble  of  laying  them  out  would  be  diminished ; 

^    the  labour  of  effecting  the  jtmctions,  either  by  lowering  the  ends 

^    or  by  placing  some  open  materials  under  them,  and  the  trifling 

dificulty  even  of  finding  such  materials,  would  be  halved.     The 

B    reasons  seemed  good,  and  I  adopted  the  advice,  which  I  think 

f     the  result  has  justified.     My  method,  therefore,  now  is  (after 

»     haring  examined   each  special  case,  and  ascertained  that  it  is 

\    applicable),  to  lay  my  deep  drains  with  I|-inch  pipes,  almost 

i     universally  at  4  feet  deep  and  20  yards  apart,  and  to  incline  the 

(     shallow  into  them  in  the  intervals,  but  all  on  one  side  only  of 

'     each  of  the  former>  at  8  yards  direct  distance  from  each  other,  and 

laid  with  inch-pipes  at  a  depth  of  2  feet,  which  is  well  below 

the  workable  soU,  and  beyond   the   reach   of  any  supposable 

cultivaiion. 

On  these  assumptions,  then,  how  stands  the  calculation? — 
At  20  yards  distance  the  number  of  drains  contained  within  the 
area  of  a  perfectly  regular  acre  would  be  strictly  eleven,  each  of 
22  yards  long,  making  an  entire  length  of  242  yards,  or  34} 
roods  of  7  yards,  the  ordinary  measure  in  this  district ;  the  rod 
of  5jl  yards  being  almost  unknown.  Our  usual  payment  for 
catting  and  filling,  per  rood  of  7  yards,  upon  an  average  of  mat- 
tock or  spade  work,  in  good  or  bad  ground  (barring  hard  stone), 
has  been  1^.  Zd.  This  gives  the  sum  of  2/.  Si.  \d,  for  the  cutting 
and  filling  of  the  4-foot  drains,  per  acre. 

Now  let  us  suppose,  to  simplify  the  case  for  the  moment,  that 
the  minor  drains  are  placed  at  right  angles  to  the  above.  It  may 
he  assumed  that  it  will  be  unnecessary  to  carry  them  entirely 
across  the  20  feet  intervals,  because  they  and  the  deep  drains 
together  will  certainly  be  competent  to  dry  a  certain  distance 
between  them  at  the  opposite  side  from  their  junctions,  as  at 
M,  fig.  1.  If  we  can  place  these  minor  drains  at  8  yards 
apart,  we  may  safely  allow  the  half  of  this  distance  at  those 
points.  In  the  supposed  case,  then,  each  of  these  2 -feet  drains 
wonld  be  16  yards  long,  and  there  would  be  one  at  every  8  yards 
along  the  length  of  the  deep  ones.  This  will  be  found  to  give 
about  30  such  drains  to  the  acre,  measuring  altogether  about 
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480  yards,  or  almost  exactly  69  roods  of  7  yards  each.  But  these 
smaller  drains  can  be  executed,  even  with  us,  at  3j^<f.,  instead  o£ 
the  1^.  Zd,  which  we  were  obliged  to  calculate  before ;  and  the 
cost,  therefore,  of  these  69  roods  will  be  1/.  0^.  Id.,  almost  to  a 
fraction,  showing,  when  added  to  the  previous  sum  of  2/.  3«.  Id, 
a  total  of  8/.  3«.  2d.  for  the  cutting  and  filling,  per  acre,  upoa 
this  combined  plan. 

To  this  we  have  to  add  that  of  the  pipes,  which,  taking  them 
at  an  average  of  12  inches  in  length,  is  easily  reckoned.  The 
deep  drains  have  a  total  length,  as  above,  of  242  yards,  correspond- 
ing to  726  such  pipes,  of  1}  inch  bore,  which  if  charged  at  15^. 
per  1000  (I  think  a  full  price),  would  amount  to  10«.  6cl.  as 
nearly  as  may  be.  On  the  other  hand,  the  inch-pipes  laid  in  the 
480  yards  of  shallow  drains  would  be  1440;  and  these,  at  IS^* 
per  lock),  would  cost  about  17^.,  so  that  the  whole  outlay  would 
stand  thus :— - 

4-feet  drains,  cutting  and  filling          .         .        .231 
2-feet  ditto 10    1 

3    3    2 

If-inch  pipes 0  10    6 

1-inch  ditto 0  17    0 

Making  a  total  of        .         .         .  £4  10    8 

But  it  must  be  recollected  that  this  is  in  some  respects  an  extreme 
estimate.  In  the  first  place,  I  think  it  probable  that  the  rates  of 
measure-work  are  now  rather  too  high,  even  for  us,  as  they  cer- 
tainly  are  for  other  districts.  Nest,  the  calculations  are  the  rigor- 
ous result  for  a  full  acre,  without  any  allowances.  Now  there 
can  be  no  doubt  that  upon  an  average,  taking  into  account  the 
portions  of  land  safely  left  at  the  heads  of  the  drains,  and  those 
served  by  the  main  channels  into  which  all  pour,  the  real  lengths 
are  always  somewhat  under  these  numbers.  On  the  other  hand,  a 
trifle  would  have  to  be  added  for  the  cost  of  pipe-laying  and  super- 
intendence, and  for  the  price  of  the  few  still  larger  pipes  neces- 
sarily used  in  the  common  outlets ;  and  we  cannot  be  far  wrong 
in  allowing  these  items  to  balance  one  another  on  each  side,  with 
the  exception  of  the  rate  of  labour.  On  this  hypothesis,  then, 
the  expense  per  acre  on  this  system  amounts  only  to  about 
41.  lOs.  6d.,  even  by  the  scale  assumed  under  that  bead,  which 
I  dare  say  you  and  many  others  will  at  once  condemn,  and  which 
we  may  admit  could  not  sustain  a  scrutiny  as  a  general  criterion. 

But  our  argument  will  be  just  as  good  if  we  make  our  com- 
parisons by  the  same  scale.  Let  us,  therefore,  apply  it  to  a  few 
varieties  of  the  ordinary  method. 

I  know  from  my  experience,  from  my  observation,  and  from  the 
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teltiinonj  of  others,  that  deep  drains  in  strongs  subsoils  and  moist 

difflatei  will  not  always  successfulfy  dry  the  surface  at  wide  distances. 
^1  bwoold  be  idle  to  place  them  in  such  situations,  for  the  most 
';;  put,  it  more  than  10  or  12  yards  of  interval.  I  have  indisputable 
>  -  cues  of  failure  even  at  these.     Let  us,  however,  take  those  two — 


AtlOyaidi.     • 
At  13  yards.     . 


Total  leagth 
or4-feetDnh» 

iaioodtof 
7  jaidapcrAcK. 


69 
57* 


Cnttiiiir  uid 

Filling  at  U,  Sd. 

per  Rood. 


£.    8,     d, 
4    6     3 

3  n   10* 


IHnoh  Pipes 

in  ditto  at.l5<. 

per  1000. 


£.     B,     </. 
1     1    6 

18    0 


Tutftl  Cort'of 
ditto  per  Acre. 


£.    S,    d, 
5     7     9 

4    9  10* 


The  elements  in  both  sides  of  this  comparison  are  the  same ; 
lod  it  will  be  seen  that  though  the  latter  is  lower  than  the  pre- 
noQtcalcnlaUon  by  not  quite  Is,,  the  former  exceeds  it  by '175. 1^^., 
and  indeed  transcends  the  limit  considerably,  within  which  such 
vork  should  if  possible  be  kept,  with  a  view  to  profitable  improve- 
ment 

I  have  supposed  above,  for  the  sake  of  convenience  in  calcu- 
Uting  the  compound  system,  that  the  minor  drains  were  to  be 
dnwn  at  right  angles  to  the  deeper.  Now  this  is  clearly  an  inad- 
niiuble  arrangement  for  many  reasons.  Almost  the  only  serious 
objection  which  the  plan  appeared  to  me  from  the  outset  to  involve, 
ttt,the  necessity  for  placing  the  former  at  some  angle  to  the  latter, 
ud  therefore  not  strictly  in  the  direction  of  the  fall.  This  might  be 
tmore  troublesome  difficulty  where  the  fall  is  scanty;  with  me 
it  is  superabundant,  and  I  cannot  say  that  I  have  ever  observed 
any  real  evil  or  imperfection  to  arise  from  it  in  practice.  But  as 
t  general  rule  I  believe  cross  and  oblique  draining  to  be — for  deep 
dnius  at  least — rightly  exploded.  I  therefore  bestowed  some 
attention  on  the  possibility  of  drawing  the  shallow  drains  parallel 
to  the  deep  ones,  but  at  intermediate  distances.  Reflection,  how- 
erer,  inclined  me  against  it,  for  these  reasons ;  that  in  the  first  place, 
unless  we  took  for  granted  that  the  deep  drains  would  perform  the 
*ork  on  the  surface  efficiently  for  at  least  several  yards  on  each 
tide  of  them,  an  assumption  which  in  such  cases  could  be  but 
doubtfully  made,  we  should  impose  upon  the  shallow  either  the 
necessity  of  acting  to  an  unreasonable  distance,  or  should  be 
obliged  materially  to  increase  their  total  length  and  expense  by 
angmenting  their  number;  and,  secondly,  that  whereas  I  have 
Bo  hesitation  as  to  laying  such  drains  as  mine — mere  auxiliaries  of 
l^iegularly  limited  length — with  the  inch-pipes,  I  should  not  hazard 
it  with  quite  the  same  confidence  if  they  were  drawn  out  to  the 
foil  length  of  the  deeper.     Mr.  Parker  has,  I  believe,  determined 
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the  extent  of  surface  which  can  \^  safely  assignecl  to  be  dried  b^ 
a  certain  length  of  channel  of  a  stated  bore,  and  adapts  his  prsc* 
tice  to  the  soJe ;  and  it  is  obvious  that  if  the  len^h  and  distance 
were  made  to  exceed  that  correctly  defined  by  such  a  role,  i1 
would  be  necessary  to  relinquish  the  adyantages  gained  by  the 
use  of  the  small  pipes.  Still  it  might  be  Terr  possible  in  manj 
cases  to  introduce  such  a  BMnlification  as  the  above  with  utility  \ 
and  as  there  would  be  at  least  a  saving  in  the  reduced  number  oi 
ihe  junctions,  perhaps  with  little,  if  any,  difference  of  cost. 

At  right  angles^  however,  as  we  have  supposed  In  the  above 
calculations,  it  is  at  least  clear  that  the  drains  could  not  be  ration- 
ally placed ;  and  it  may  very  naturally  be  inferred,  that  if  we  de- 
part from  that  condition  and  arrange  them  at  any  other  angle,  oui 
reckonings  and  estimates  would  no  longer  hold  good.  But  il 
is  a  somewhat  remarkable  result  of  an  investigation  of  this  ques- 
tion (the  full  explanation  of  which,  to  spare  vkj  ungeoraetrica! 
readers,  I  will  consigna  to  the  modest  seclusion  of  a  nole)>  that  al 
whatever  angle  these  side  drains  are  placed,-— ^Ar  dired  tHitaim 
qf  their  farfhesi  ends  from  ilte  deep  emes  into  which  theyJmU,  aac 
the  direct  distance  between  themselves,  being  both  fixed  at  any  de 
terminate  measure, — the  tottd  length  of  the  whole  mries  of  smek  M 
drains  will  remain  the  same.  This  leaves  us  entirely  at  Kberty  U 
select  the  angle  of  junction  which  we  may  deem  meat  expedfen 
for  other  reasons.  It  is  desirable,  on  the  one  hand,  tio  brii^  tkei: 
lines,  as  far  as  we  safely  can,  to  approach  that  of  the  genera)  slope 
but,  on  the  other,  not  to  make  their  individual  lengths  too  great 
It  would  seem,  therefore,  that  it  could  scarcely  be  right  to  maki 
their  angle  greater  than  45^,  nor  less  than  about  SO^  or  30^.  I 
will  be  seen  by  the  following  table  what  are  the  lengths  of  eaci 
small  drain,  and  what  the  distance  between  their  Jmicticns  in  th 


Angltof 
Junetkm. 


o 
45*0 

40-0 

35-0 

30-0 

35-0 

00-0 


Cowcant 

of 
Jimctictp. 


o 
1*41 

1-95 

1-74 

2-00 

2*36 

2-92 


Length 
ofDraiM 
iaYuda. 


22*56 
24*80 
27*84 
32-00 
37-76 
46-72 


Distance 
Wttrew 
Junctions 
faiTanis. 


11-28 
12*40 

13*92 
16*00 
18*88 
23- 3a 


Nnmber 
oTDniiM 
pWii^e.*  , 


o 
21-4 

19-5 

17*3 

15*0 

12-8 

10-3 


*  Any  ont  may  afcerf ain  theM  qoantiliei  ioB  himself  upon  cdfatr  datiy  bj  liaid 
XDoliiplying  any  cbotoi  Itngth  and  diataoce  of  the  lecundary  draiaa  (meaattrai  ia  tl 
Bumner  alx«ady  pointed  out)  by  the  value  of  the  cotecant  to  any  propottd  angle- 1 
juneti<Mr ;  at  in  tne  abore  table. 


imjf  mm  mnamrtd  akn^ltht  latter  (whieh  determines,  tbeir  quul- 

•;     bcff),  ipcMB  the  suppoftitioBs,  first,  of  their  being- placed  at  either 

i     of  the  angles,  varying:  by  5P^  bom  45^  down  to  20^ ;  and^  secondlj^ 

of  thetbove  fvndamental  distancea  being  fixed^  as  in  my  practice, 

the  former  at  16  3'ards,  the  latter  at  8. 

But  I  give  the  table  only  as  an  illustration  of  the  fact.  When 
once  this  is  ascertained  and  established,  the  practical  result  can- 
not fail  to  be  attained  empirically  by  the  actual  laying  oat  of  the 
work,  if  properly  arranged  ;  and  the  director  may  adapt  his  system 
to  his  case  in  confidence  that  by  any  variation  in  this  respect  his 
oatlay  will  remain  unaffected. 

I  have  thus,  I  think,  shown  that,  whatever  may  be  thought  by 
others  of  the  system  which  I  have  myself  pursued^  and  have  here 
ndertaken  to  expound,  it  is  at  least  capable  of  being  carried 
islo  pnetice  within  reasonable  limits  of  expense^  and  is,  never- 
theless, susceptible  of  varied  adaptation  in  its  elements  to  the 
iseritable  diversity  of  actual  eases.     A  certain  measure  of  snch 
pKability  is  indeed  a  necessary  ingredient  m  the  intrinsic  valne  of 
nj  plan  of  the  kind.     If  it  were  nsefatly  or  easily  applicable 
mAf  to  circumstances  essentially  of  an  ezceplienal  nature,  I 
mvld  scarcely  have  thought  it  worth  while  to  bestow  so  much 
pains  or  words  upon  it,  or  to  make  so  considerable  a  demand 
open  your  indulgence  and  that  of  my  improving  contemporaries  ; 
but  there  is  nothing   that  can  be  properly  called   exceptional 
in  my  case.     There  are  assuredly  a  multitude  of  districts  and 
localities  in  these  islands  which  share  with  this  in  the  charac- 
teristic features  of  soil  or  climate,   or  both,  to  which  I  have 
invited  attention ;    many  in  which  they  are  still  more  marked 
and  more  powerful  in  their  agency.     Whether  those  who  have  to 
deal  with  them  will  think  that  there  is  enough  in  what  I  have  said 
to  indnce  them  to  try  my  practice,  I  of  course  neither  presume 
nor  wish  to  decide.     I  have  already  before  declared  that  I  pre- 
leribe  for  no  one  else,  content  with  detailing  and  explaining  what 
By  own  experience  has  taught  me  for  mj  own  interests.     If  any 
deem  what  i  have  recorded  deserving  of  attention,  it  will  be  for 
them  to  determine,  after  all,  how  far  it  is  likely  to  bear  upon- 
their  exigencies;    I    shall   be  quite  satisfied  with   having  con- 
tributed something*  to  the  more  complete  discussion  and  elucida-- 
tion  of  the  first  and  snrest  of  all  agricultural  improvements ; 
though  I  shall  not  be  insensible  to  a  farther  gratification  if  it 
diould  prove  in  any  degree  more  immediately  and  directly  ser- 
riceable.     Widi  the  view  of  laying  the  whole  subject  before  yon 
in  such  a  manner  as  to  give  it  a  fair  exposition,  and  not  to  exclude 
this  possibility,  I  have  allowed  my  disquisition  to  run  to  a  greater 
length  than  I  originally  designed ;  and,  I  am  afraid,  so  far  as  to 
try  year  patience.     But  I  doubt  whether  I  could  harve  satisfac- 
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torily  performed  my  task  within  itraiter  limits ;  and  now,  with  an 
invocation  of  all  the  indulgence  it  may  need  from  yourself  and 
others  my  possible  readers,  1  commend  it  to  your  joint  and 
separate  notice^  for  the  extraction  of  whatever  good  it  may  really 

contain. 

Believe  me  yours  very  truly, 

Wharncliffe. 
Wortley,  Sheffield,  AprQ,  1851. 


Note. 

Let  A  B  or  C  D  be  supposed  to  be  two  of  the  parallel  deep- 
drains  placed  at  any  distance  (say  20  yards)  asunder.  Then  if 
the  smaller  drains  are  extended  from  C  D  (at  whatever  angle)  to 
reach  to  within  one-fifth,  or  4  yards,  of  the  opposite  deep-drain, 
A  B  ;  their  farther  ends  will  be  at  the  constant  distance  of  16 
yards  from  the  line  C  D.  Let  the  line  F  E,  at  right  angles  to 
C  D,  be  taken  to  represent  that  distance ;  and  draw  from  the 
point  F  the  lines  F  H,  F  I,  and  F  K,  at  any  angles,  say  re* 
spectively  of  45%  60%   and  70°.     Then   the   inner,  or  acute 
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angles  at  H,  I,  and  K  will  be  the  complements  of  these,  or 
respectively  45%  30%  and  20"^ ;  and  it  is  obvious  enough  that,  as 
these  latter  angles  diminish,  the  length  of  the  intermediate 
drains  must  increase.  Now,  if  we  draw  the  circular  arc  £  6 
with  the  radius  F  E,  it  will  be  seen  that  the  lines  F  H,  F  I, 
and  F  K,  become  the  secants  to  the  angles  at  the  point  F ;  or, 
which  is  the  same  thing,  the  co-secants  to  their  complements, 
the  angles  at  the  points  H,  I,  and  K ;  and  therefore  so  long  as 
the  distance  F  E  remains  constant,  the  length  of  the  several 
branch  drains  so  drawn  will  vary  as  the  cosecant  of  the  angle  at 
their  junction  with  the  main  drain  C  D,  corresponding  to  the 
radius  F  E. 

This,  then,  being  the  law  of  variation  for  their  lengths,  it  next 
becomes  necessary  to  determine  that  for  their  number^  assuming 
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tint  the  direct  distance  between  any  two  of  them,  measured  at 
right  angles  to  their  parallel  directions,  is  a  fixed  quantity. 

Fig.  3. 


O   KK'K" 


For  this  purpose  let  A  B  and  C  D  again  represent  a  pair  of 
the  deep  drains  bounding  an  interval  of  20  yards  in  width,  and 
let  the  auxiliary  drains  hare  their  outlets  along  the  line  of  C  D^ 
and  be  carried  to  within  a  certain  distance,  say  4  yards  as  before, 
of  A  B.  Then  the  direct  distance  of  each  of  those  ends  from 
C  D  will  be,  as  before,  16  yards,  a  constant  quantity.  Now,, 
appose  that  from  any  point,  E,  a  line  be  drawn  at  an  angle  of 
45^  to  the  point  L,  at  16  yards  from  C  D,  and  that,  from  £  also, 
a  line,  E  F,  be  drawn  at  right  angles  to  E  L,  and  corresponding- 
>  to  a  given  distance,  say  as  before  of  8  yards.  Then  a  third  line 
J  K,  drawn  through  F,  and  parallel  to  E  L,  will  represent  the 
next  auxiliary  drain  laid  at  an  interval  of  8  yards,  and  at  an 
angle  of  45®  with  the  main  drain. 

Now,  it  is  obvious  that  the  distance  E  K  between  the  junp- 
tions  on  this  last  line  must  be  larger  than  E  F  the  direct  measure 
of  the  interval  between  the  small   drains,  in  all  cases  except 
where  the  primary   and   secondary  lines  are    at  right  angles 
to  each  other ;  and  that  if  we  similarly  draw  other  pairs  of  lines 
<t  mailer  angles,  as  one  at  40°,  at  30^  or  at  20P,  these  distances 
will  continually  increase,  as  E  K',  E  K ',   E  K''',  as  the  angle 
diminishes,  in  comparison  with  the  perpendicular  representing  the 
tine  measure  of  the  interval  between  these  parallel  lines :  and 
ts  the  number  of  the  points  of  junction  must  diminish  in  pro- 
portion as  the  said  distances  increase^  the  length  of  these  seg- 
ments of  the  line  C  D  will  determine  the  number  of  the  se- 
ooodary  drains  in  a  given  length  of  the  primary.     Now,  if  from 
the  point  E  we  describe  the  circle  H  F  G,  with  the  lines  E  F, 
£  F',  &c.,  which  are  assumed  all  equal,  as  radii,  the  segments 
E  K,  E  K',  &c.>  become  the  secanU  to  the  several  angles  F  E  K, 
P'  E  K',  &a,  and  therefore  cosecants  to  their  complements,  the 
angles  F  KE,  F'  K'  E,  &c.,  which  are  the  angles  of  junction^ 
u  before.     But  the  number  of  these  minor  drains  must  vary 
inversely  as  the  distances  between  their  origins  along  the  main 
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lioe;  aad  therefore  we  conclude  thai  tbetr  number  wiU  vary 
inversely  as  the  coaecant  of  the  wa^  of  jimclkm. 

We  have  therefore  the  length  of  each  of  these  auxiliaries^  and 
their  number^  varying,  the  one  directly  and  the  other  inversely, 
at  the  cosecant  of  the  same  angle ;  and  consequently  as  the  one 
increases  the  other  necessarily  diminishes  in  exactly  the  same 
proportion ;  and  whatever  be  the  angle  chosen^  the  total  length 
to  be  cut  remains  the  same,  so  long  only,  be  it  always  remem- 
bered, as  the  perpendicular  distances  between  themselves,  and 
those  of  their  upper  ends  from  the  line  of  the  primary  drain  with 
which  they  are  connected,  remain  constant  at  any  certain  mea- 
sure. Or,  to  express  it  more  concisely  in  a  simple  mathematical 
formula,  if  /  signify  their  separate  lengths,  and  n  their  numberj 
while  r  and  r'  denote  any  fixed  measures  representing  the  above 
two  distances,  and  0  the  angle  of  junction,  then  the  total  length  d 

the  auxiliary  drains,  or  n  Z,  will  vary  as  -, ^,  or  -- ,  a  con- 

^  ^  *  ^     r  X  oosec  0       r' 

stant  quantity ;  and  therefore  will  remain  always  the  same ;  and  il 

L  be  taken  to  express  the  totiA  length  of  the  deep  drains  in 

the  acre,   at  20  yards,  or  any  other  assumed  distance  apart 

L  X  -7   will  represent  the  actual  whoLe  length  of  the  ahallon 

combined  with   them,  upon  this  scheme,  at  whatever  angle  oi 
junction  they  may  be  placed. 


III. — On  Abortion  in  Cows,    By  J.  Barlow,  V.  S. 
Edinburgh  Veterinary  College. 

Prize  Essay. 

Abortion  (from  Aborior,  to  be  barren)  is  the  term  nsad  U 
imply  an  expulsion  of  the  contents  of  the  gravid  uterus  of  ut} 
anunal  before  the  usual  period  of  gestation  is  completed.  Thii 
period,  or  time  included  between  the  process  of  fruitful  conaeo 
tion  of  the  female  with  the  male  and  the  act  of  natural  partniiliai 
or  birth  of  the  ypjong,  differs  in  duration  in  various  animab.  Ii 
the  cow  the  time  of  gestation  is  commonly  considered  to  be  forti 
weeks.  Much  difference,  however,  is  seen  to  exist  in  vmrion 
cows ;  it  is  no  unusual  circumstance  for  some  to  exceed  this  period 
by  one,  two,  or  even  three  weeks,  and  for  others  to  calve  ten  day: 
or  a  fortnight  before  its  expiration,  all  these  variations  being  per 
fectly  consistent  with  health  both  of  mother  and  young. 

M.  Tessier,  in  a  report  founded  on  forty  years*  observatioa 
and  presented  to  the  Royal  Academy  of  Paris,  says,  that  in  i  13] 
cows  which  he  observed,  the  longest  period  of  gestation  wem  82! 
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dijs,  or  46  weeks  within  one  day ;  that  out  of  577  individuals  no 
fewer  than  20  calved  bejond  the  298th  day,  and  that  the  shortest 
period  was  240  days«  Earl  Sjpencer,  in  the  ''Journal  of  the 
Dopl  Agricultural  Society  of  England  "  for  1839,  considers  the 
iTerage  period  of  gestation,  as  noticed  in  764  individual  cows, 
to  be  284  or  285  days;  but  310  calved  after  the  285ch  day,  3 
went  to  the  306th  day,  and  1  to  the  313th.  A  cow  pregnant 
with  a  male  calf  is  more  likely  to  exceed  the  40  weeks  than  she 
ii  with  a  female.  This  is  shown  in  Earl  Spencers  observations ; 
he  found  that  among  calves  born  between  the  290th  and  300th 
day,  there  was  a  preponderance  of  males  in  the  proportion  of 
74  males  to  32  females.  It  has  been  found  in  the  human 
femile,  as  well  as  in  the  cow,  that  the  period  of  the  first  gestation 
ii  frequently  shorter  in  duration  than  subsequent  ones.  This 
probably  depends  on  the  uterus  of  a  young  female  not  being 
adspted  for  that  amount  of  expansion  of  which  it  is  rendered 
capable  by  repeated  pregnancy.  Calves  born  before  the  end  of  the 
lerenth  month  seldom  survive,  even  if  bom  alive,  and  it  is  rarely 
deiirable  that  they  should  live  if  born  before  the  end  of  the 
eighth  months  as  their  weakness  and  diminutive  size  render  them 
comparatively  valueless. 

The  cow  usually  produces  but  one  calf  at  a  birth.  Very 
numerous  instances  occur,  however,  in  which  twins  are  born,  and 
if  these  be  one  a  male  and  the  other  a  female,  the  latter  is  gene- 
nllj  (and  according  to  popular  opinion  in  some  districts,  invari- 
ably) incapable  of  breeding.  Such  females  are  called  free 
martini,  and  are  evidently  the  same  animals  which  Columella 
(lib.vi.)  calls  tataxB,  probaUy  from  their  approximation  in  certain 
points  to  the  formation  of  the  bull,  it  is  now  well  known  that 
many  of  these  females  are  capable  of  breeding.  Recorded  cases^ 
pnmng  this  to  be  the  fact,  are  to  be  found  in  the  "  Philosophical 
Transactions,"  vol.  Ixix.  p.  289 ;  in  Professor  Owen's  edition  of 
Unnter^s  "  Observations/'  1837  ;  and  in  the  "  Farmer  s  Maga^ 
ane'*  for  November,  1806.  Occasional  cases  occur  in  which 
cows  produce  three  calves  at  once ;  and  in  the  "  Nouveau  Bulletin 
des  Sciences"  an  account  is  given  of  nine  calves  having  been  pro- 
duced at  three  successive  births  by  one  cow. 

Although  abortion  is  the  term  which  the  professional  man 
employs  to  signify  a  premature  expulsion  of  the  uterine  contents, 
jet,  as  applying  to  the  cow,  numerous  other  names  are  in  daily* 
popular  use  to  signify  this  condition.  Some  of  the  most  common 
are  these : — Slipping  calf,  slinking  ecUf,  picking  calf,  ccuting  calfj 
and  warping, 

AborUon  in  the  cow  may  take  place  at  any  period  of  gestation, 
but  is  most  common  between  the  ninth  and  fifteenth  weeks.  It 
may  occur  before  the  germ  or  ovum,  from  which  the  future 
uiimal  is  formed,  has  assumed  any  of  its  permanent  characters. 
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and  when  it  is  so  minute  and  cellalar  in  structure  as  to  be  hard! 
observable  by  the  naked  eye.  It  may  also  take  place  when  th 
embryo,  or  first  rudimentary  animal  outline,  is  barely  recognises 
among  the  contents  of  the  uterus^  and  it  may  be  deferred  till  tb 
various  organs  and  members  of  the  foetal  body  have  attained  mor 
perfect  development.  In  the  human  female,  if  this  expulsioi 
take  place  during  the  first  sixteen  weeks  of  gestation,  it  is  calla 
abortion ;  if  between  the  sixteenth  and  twenty-eighth  week,  it  i 
termed  miscarriage;  if  between  the  twenty- eighth  week  and  th 
full  period,  it  is  considered  premature  labour.  This  distinctioi 
in  terms  is  not  observed  in  reference  to  the  lower  animals. 

Extent  of  the  Prevalence  of  Abortion. — From  various  inqulrie: 
which  have  been  made^  and  from  the  statements  of  travellers  anc 
other  persons  competent  to  speak  on  the  subject^  it  seems  tha 
among  the  vast  herds  of  wild  cattle  inhabiting  large  tracts  o 
country  on  the  continents  of  the  old  and  new  world,  abortion  ii 
unknown.  In  those  mountainous  districts  of  our  own  countr 
which  we  have  visited^  more  especially  in  Wales  and  Scotland 
where  small  black  cattle  (although  domesticated)  are  less  arti- 
ficially treated  than  the  cows  of  richer  districts  in  other  parts  o; 
the  kingdom,  abortion^  except  as  an  accidental  circumstance,  \\ 
almost  unheard  of.  It  is  also  interesting  to  notice,  that  the  preg- 
nant human  female,  although  exposed  to  the  apparent  hardships 
and  discomfort  of  a  savage  life,  is  very  rarely  subject  to  abortion 
Women,  too,  in  our  own  and  other  countries,  in  the  lower  ranfc 
of  civilized  society,  are,  on  the  whole,  infinitely  less  liable  tc 
abortion  than  those  of  their  sex  who  participate  fully  in  the 
luxuries  and  artificial  refinements  of  life.  These  facts  are  of  greu 
interest,  and,  as  we  shall  presently  find,  although  they  do  not  prove 
what  the  causes  of  abortion  are,  yet,  on  the  other  hand,  thej 
instructively  show  (what  is  of  great  value  in  medical  evidence] 
that  while  one  class  of  animals  is  exempt  from  the  operation  of  th< 
causes  in  question^  we  must  expect  to  find  that  such  causes  act 
and  are  to  be  found  in  s]>ecial  connection  with  some  pecnliai 
conditions  under  which  the  affected  animals  are  placed. 

With  the  exception  of  the  human  female,  there  is  not  an} 
other  animal  so  subject  to  abortion  as  the  cow.  In  some  seasons 
more  especially  during  a  wet  autumn,  or  in  the  early  months  oi 
spring,  it  is  of  such  extensive  prevalence  among  large  stocks  ol 
cattle  as  fairly  to  be  considered  an  epizootic  disease,  llie  daii^ 
counties  of  England  and  Scotland  have  occasionally  afforded 
striking  illustrations  of  this  fact,  as  cows  over  large  districts  ol 
country  have  cast  their  calves  without  the  apparent  existence  ol 
any  visible  cause.  At  other  times  there  seems  a  singular  indis- 
position in  cows  to  conceive  (or  "hold  to  the  bull*'),  and  the 
cestrum  or  heat  continues  to  recur  each  three  weeks  or  montb 
during  the  season.     Various  continental  authors  supply  us  witb 
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nanenms  cases,  illastrating  the  epizootic  character  which  abor- 
tioo  iometimes  asiumes.  We  may  especially  refer  to  the  state- 
■enu  of  M.  Bamiel,  V.S.,  in  the  "Joum.  Th^or.  et  Prat.," 
1832;  to  Cbabert,  in  the  ^^  Instructions  Veterinaires/'  in  which 
poUication  we  are  informed  (torn.  vi.  pp.  130,  131,  137)  that  in 
1782  the  cows  of  Granvilliers  aborted  in  consequence,  it  was 
mffosedj  of  the  heat  of  the  preceding  summer.  The  cows  in 
Beulieu  aborted  in  1789,  in  consequence,  it  teas  supposed,  of  the 
wet  weather.  In  1784  all  the  pregnant  cows  and  mares  aborted 
ttChSloos ;  and  the  cows  at  Bournon?ille  did  the  same  in  1787. 

In  every  season,  and  under  every  variety  of  circumstance, 
there  are  occasional  cases  of  abortion  met  with  in  particular 
Hocks  of  cows ;  but  if  there  be  a  continued  recurrence  of  this 
Jttt  after  year  in  the  same  place  (as  is  unhappily  often  the  case), 
ve  may  generally  find  it  connected  with  some  local  cause.  A 
coir  which  has  cast  her  calf  one  season,  is  very  likely  to  do  the 
mat  in  the  pregnancy  or  year  succeeding.  If  several  cows 
Mnoog  a  stock  have  cast  calf  nearly  at  the  same  time,  and  if,  on 
igiin  becoming  pregnant,  they  are  allowed  to  remain  together 
and  in  company  with  other  pregnant  cows,  it  very  generally 
^lpeos  that  for  the  most  part  they  not  only  abort  again,  but 
nore  of  their  companions,  advanced  to  about  the  same  period  of 
sedation,  will  slip  calf  likewise.  Next  year,  if  no  precautions 
ve  taken,  matters  become  worse ;  and  in  a  few  seasons  more, 
abortion  to  a  destructive  and  uncontrollable  extent  is  the  pest  of 
tile  farm.  Where  this  state  of  things  has  existed  for  years  toge- 
ther, it  is  not  an  uncommon  circumstance  to  find  that  the  farmer 
viU  entertain  the  most  absurd  opinions  regarding  its  causes  and 
continuance.  As  a  means  of  prevention,  he  will  nail  horseshoes 
cier  the  doors  of  his  cowhouses ;  bury  the  aborted  calves  with 
ffreat  ceremony,  and  under  the  observance  of  mysterious  incanta* 
tions;  keep  goats  among  his  stock,  or  not  allow  his  cows  to  take 
hall  unless  under  a  favourable  *^  sign  of  the  moon."  A  man 
vho  has  observed  a  disease  making  yearly  a  steady  and  destructive 
pn^ress  among  his  cattle,  who  never  adopts  a  single  efiiective 
precaution  which  science  and  right  reason  suggest  to  prevent  its 
^tension,  is  just  the  person  to  fall  a  victim  to  dangerous  and  even 
ioperstitious  ideas. 

Abortion  occurs  among  animals  of  all  ages,  and  though  some- 
times most  common  in  those  pregnant  for  the  first  time,  it  is,  on 
the  whole,  quite  as  frequent  among  cows  which  have  had  two  or 
three  calves.  An  animal  which  does  not  become  in  calf  until  she 
is  four  or  five  years  of  age,  is  more  subject  to  abortion  than  if  she 
todc  the  bull  earlier.  Bake  well,  the  eminent  breeder,  was  in 
the  habit  of  delaying  putting  his  cows  to  the  bull  until  they  were 
three  years  old,  and  many  of  them  failed  to  carry  their  calves. 
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(See  "  Fannet'c  Magudne,"  vol.  iiii  pj  156.)  Com,  t^idi' 
moDtlu  together  b&ve  repestedl;  failed  to  conceive,  dthoii{|fa.t 
hkve  been  regnlorly  in  heftt  and  have  had  cannectioB  mih 
nwle,  are  vei^  liable  to  abortion  on  conoeption  taking  place.. 

Preparatory  to  a  further  conndenttion  of  the  aubjeel, 
iatroduce  hers  a  ver;  short  aocouat  of  the  struGture'  and  ma 
those  generative  oi|:aQB  of  the'  caw  ^ich  are  moat  concemci 
the  reprodao^on.  of  the  speoieB.  These  conaist:  of  ttheona 
arfaitaJe  UitideK,  fallopian  ttibat,  utenu  (womb  or  "  ca^^ti 
and  vagina  (alluluated  in  the  interior  of  the  body),  and^of  (Bit 
parte  placed' oatiraidly,  called  itie  vulva. 

ThAOToriea  (oraria),  fig.  1,  so  called  on  accauDt  of 'ttw-miil 
7va,  a  a,  or  ^:g-Iike  cellei^ 


they  contain,  the  c 
productive  organainlbe  Sam 
are  dense,  greyiih  coloiii 
shining  bodiea,  abont  tile  t 
of  a  paeon's  e^,.twa  inm 
her,  and  are  plaoed  one  on  a 
side  of  the  body  aomewhat 
hind,  and  lower  down  thvi: 
kidneys.  They  are'  atlac 
loosely  to  the  sidai  of  the  t 
ras  uid  neighbouring  parti 
folds  of  a  membrane  csi 
H'cuHd  brTipp  peritoneum,  which  also  h 
■  *  *  *  ^-  S"""™  the  whole  of  the  interior  o£ 
beliy;  the  samememb^uael 
wise  gives  them  a  strong;  outer  covering.  Under  the  peritont 
th^  have  a  still  denser  envelope,  which  ia  continued  into  the  i 
stance  of  the  organs,  dividing  them  intonumerouacompaitraenl 
auuU  sizC]  filled  with  blood-vessels,  a  connecting  mcdiumi  and 
ova,  eggs,  or  gtrmt.  The  ova  are  so  minute  as  to  render  their  sti 
tnre  incapable  of  being  fully  made  out  by  the  naked  eye ;  bul^w 
Hifficienily  magnified,  they  are  found  to  be  essentially  eeUula 
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MBpositioa.  .  Tliejr  are  contained  in.sacs  called  Graafian  t-«sicle«, 

i,  fig.  2,  which  a»  surrounded  b^  the  substance  or  stroma  of  the 

mi;,  a  a  a.  They  consist,  c  c,  of  an  outer  part  or  wall  conttunii^ 

I  qvantitj  of  fluid,  within  which  floats  a  small  body  oe  nucleus, 

IS.     These  minute  ova  arc  formed.at  an  early  period  of  life,  but 

odIj  attain  their  full  size  or  deve-  Fig.s. 

l(f  ment  when  the  female  is  of  suf- 

EcicDt.  age  and  size   to  propagate 

hn  spscies.     At  this  time,  called 

tlia  period  of  puberty,  the  ripened 

m,d,  fig.  3,  approach  and  burst 

tbiangh  the  surface  of  the  ovary,  c, 

■ndpsss  to  the  uterus — a  process 

irinch  takes  place  in  the  barnn  cow 

it  every  period  of.  heat,  and  is  ac- 

compaoicd  by  a  desire  for  sexual 

ioterconne  with  the  male.     If  she 

bcalloired  to  have  connection  with 

Ibe  bull,  the  male  seed,  by  coming 

in  contact  with  the  ovum  or  female 

gem,  ntablishes  the  condition  of 

ccoception. 

The  fallopian  tubes,  or  oviducts, 
lie  two  in  number, — one,  in  con-       ^ 
ncctioQ  with  each  ovary,  is  situated 
between  the  laltef  organs  and  the  (..^^[^"n'l'u  q",*^ 
Items.     TbeY  are,  a  a,  fie.  4,  very  "vm  ih«  mstut  ot  t 
Muous,   and  are  composed  ol  a  mdv  u,  bimt. 
linuepossesung contractile  powers,  u™.^^"?, 
ire  lined  by  a  soft  moist  membrane  ~JJi'!|,i5^f7^„.  „„„  „ 
largely  supplied  with  blood  at  cer-  ficiiiuw  ibeic  puogs  tna.  the  gfuiiiu 
W  times,  and  externally  they  are  "^ 

pvlially  oovered  by  peritoneum.  Each  tube  opens  into  its  re- 
ipective  side  of  the  uterus  by  a  small  orifice  c ;  the  opposite  end  b  is 
nnch  enlaigcd,  or  trumpet-  ng.  t. 

ibsped,  and  is  supplied  with 
1  dense  fringe  of  the  same 
iiad  of  membrane  which 
iocs  its  interior.  The  ends 
Mt  referred  to  are  open ; 
!Dd,  though  indirectly  at- 
ached  to,  they  float  loosely 
nd  slightly  aparl  from  ibe 

raries,  except  at  periods  of  r^Si^ii^t^J^tHii^ni  Baiiip«-A.pi 
M,  when  their  trumpet-Mdt,«idit.ii«T^wwiii«iii«Bndi:.  *,&efi] 
..pU  and  fringed  margin,  ^'"™-  '■  <-«««-'«'"7- 


a  1,  SlbaUjiev  of  itwwlj. 
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are  applied  to  the  ovarian  surfaces.  Their  uses  are,  to  tran 
the  ovum  from  the  ovaries  to  the  uterus,  and  during  its  tram 
supply  it  with  a  covering,  which  afterwards  becomes  one  of 
fcetal  membranes. 

The  uterus — fig.  5,  a  and  b  b — is  an  elongated  hollow  o 
lying  immediately  upon  the  bladder,  and  below  the  rectun 
last  gut.  It  occupies  in  the  female  a  large  portion  of  that  int 
part  of  the  body  called  the  pelvis.  At  its  front  or  anterior  e 
is  divided  into  two  parts,  called  horns,  b  b,  one  of  which  is  siti 
on  each  side,  and  in  pregnancy  below,  the  body  of  the  ut 
Their  extreme  outward  ends  give  entrance  to  the  fallopian  1 
c  c.  In  the  middle  line  of  the  body  the  horns  join  together, 
form  the  cavity  or  body  of  the  organ,  which,  as  a  whole,  is  » 
what  pear-shapedy  the  narrow  end  looking  backwards,  and  te 
nating  in  a  tight  cartilaginous  canal  called  the  opening  of 
uterus,  and  technically  termed  the  os  uteri,  t.  The  uter 
composed  outwardly  of  smooth  shining  peritoneum;  next 
layer  of  peculiar  muscular  fibres ;  and  internally  of  an  extei 
of  the  same  soft,  moist,  mucous  membrane  that  lines  the  int 
of  the  fallopian  tubes.  The  uses  of  the  uterus  are  to  contain 
protect  the  foetus,  and  to  form  the  medium  by  which  it  is  is 
diately  nourished. 


Diagnun  thoirinff  horiiontal  ■action  of  Utenu,  Fallopian  tabes,  ftc,  at  the  time  of  th 
passing  from  the  Orary.  a.  Body  or  eavity  of  Uterus,  h  6,  Comaa,  or  horns,  etf  t 
loplan  tabes ;  the  tube  if  is  seen  attidied  by  Its  large  end  e"  to  a  portion  of  the  Ovar 
reeelving  firom  the  mptore  therein  taking  place  the  Ovum  e,  in  order  to  transmit  i 
Utenis  after  eoming  f  n  oontact  with  the  miJe  seed  as  it  is  bursting  from  tiie  OraaJkm  t« 
g  ff.  The  lining  membrane  of  Uteras,  forming  the  dectdva,    h.  Vagina,    i,  Oi  Uteri,   j,  Vi 
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le  vagina  A  is  a  large  passage  lying  behind  the  uterus,  under 
rectum,  and  behind  and  above  the  bladder ;  it  is  the  commu- 
tion  between  the  uterus,  orifice  of  the  bladder^  and  external 
AS  of  generation.     In  the  virgin  it  exceeds  the  uterus  in  size, 

like  that  organ,  is  lined  bj  a  moist  membrane. 
J  the  time  that  the  young  female  is  fit  for  the  propagation  of 
species^  the  ova,  or  cells  in  the  ovaries,  have  also  attained 
d^^e  of  development  which  is  necessary  to  ensure  fruitful 
lection  with  the  male.  As  they  ripen  they  gradually  approach 
rater  surface  of  the  ovary  (see  d,  fig.  3^  and  e,  fig.  5)  :  this  is 
nodical  process^  and  takes  place  during  each  season  of  heat, 
estrum,  at  intervals  of  three  weeks  or  so  in  healthy  cows  in 
I  condition.  At  this  time  the  broad  trumpet-shaped  ends  of 
&lIopian  tubes  c,  fig.  5,  are  closely  applied  over  that  part  of 
ovary  which  contains  the  ripened  ovum.  The  ovum  on 
hiOg  this  situation  causes  the  wall  of  the  ovary  to  give  way, 
d  f,  fig.  5,  and,  passing  into  the  expanded  entrance  of  the 
»pian  tube,  is  carried  to  the  uterus.  As  a  result  of  copulation, 
male  seed  passes  from  the  uterus  along  the  tube,  and  comes 
ififying  contact  with  the  ovum  on  its  escape  from  the  ovary. 
»*  this  union  or  contact  between  the  active  reproductive  prin- 
ts of  the  sexes^  certain  further  changes  take  place^  one  of 
:h  is,  that  the  ovum,  in  passing  along  the  tube  to  the  uterus, 
)mes  invested  externally  by  a  rough  covering,  which  after- 
Is  forms  a  foetal  membrane,  and  is  subservient  to  important 
When  the  ovum  reaches  the  uterus  it  is  subjected  to 
tier  and  very  complicated  changes.  It  loses  the  simple  cel- 
r  character,  and  in  a  few  weeks  presents  an  indistinct  or 
ifjronic  resemblance  to  the  future  animal.  During  the  transit 
be  ovum  along  the  fallopian  tubes  the  interior  of  the  uterus 
ngoes  changes  preparatory  for  its  reception :  a  membrane 
ii  the  decidua  is  formed,  and  becomes  the  medium  of  con- 
i(m  and  nutrition  between  the  uterus  and  its  contents, 
faring  the  time  that  development  of  the  foetus  is  going  on 
e  is  a  gradual  formation,  and  increase  in  capacity  and  strength, 
ertain  membranes  by  which  it  is  surrounded.  The  most 
3rtant  of  these  are  termed  the  amnion,  allantois,  and  chorion. 

amnion,  fig.  6>  11,  11,  11>  lies  nearest  to  the  foetus;  it  is  a 

remarkably  pliable,  transparent  sac,  and  contains  a  great 
itity  of  thick  gelatinous  fluid,  called  the  liquor  amnii,  in 
:h  the  foetus  floats,  securely  protected,  as  in  a  hydrostatic  bed. 

amnion  ^s  prolonged  over  the  vessels  of  the  navel  string, 
g.  6,  and  becomes  attached  to  the  margins  of  the  opening 
ogh  which  these  vessels  enter  the  body  of  the  foetus.  The 
itois,  8  8,  is  a  kind  of  membranous  bag  situated  between  the 
bn  and  amnion.     Amongst  other  uses,  it  serves  the  purpose 
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of  D  temporarj'  urinary  bladder  for  the  fnetus.  There  is  a  cawJ 
called  the  urachiu,  7,  leading  into  it,  which  passes  through  \ht 
navel  opening. 


."■^ii- *=?»'*' 


ritb  CotyMaiu  oT  th*  Uinta,    t,  t,  I, 

_,. ,_  UnEbB.     I,  e,  AJlMBUi 

Uiwlmi.     n,  11,  11,  iM^ 


The  chorion,  3,3,3,3,  is  ontside  of,  and,  as  its  deriratio 
implies,  contains  the  amnion.  It  is  somenbat  rough  and  resistioi 
and  studded  wiih  numeroua  large,  elevated,  vascular  patches  c 
tufts,  6,  6,  6,  called  cotyledons,  which  are  attached  to  correipond 
ing  piiints,  2,  2,  2,  2,  on  the  uterus.  The  chnrion  is  the  chii 
medium  of  mechanical  and  nutritive  connection  between  A 
fcEtus  and  interior  of  the  maternal  uterus.  The  chorion,  arnnioi 
and  allantois  are  attached  to  the  navel  opening  of  the  Tcetusb 
the  umbilical  cord  or  navel-string,  which  is  formed  partly  by, 
continuation  of  these  membranes,  and  in  part  by  bluod-vewelj 
Daring  the  later  period  of  gestation  the  fcetus  progressinl 
manifests  a  resemblance  to  the  futnre  animal ;  and  when  it  lu 
attained  the  full  development  which  its  uterine  connections  m 
fitted  to  supply,  and  reqnirei  a  means  of  support  in  common  wit 
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the  ipflcies  to  which  it  belongs,  it  is  separated  from  the  maternal 
Jrtenis  by  the  act  of  parturition. 

When  a  eow.has  taken  tbe  bull,  and  conception  follows^  the 
CBtram,  or  beat,  soon  passes  away,  and  she  settles  down  to  mani- 
fsBt  no  return  of  seznal  appetite  during  pregnancy.  Some 
striking  exceptions  to  this  rule  are,  however,  found,  for  we  bare 
known  cows,  although  in  calf,  display  a  desire  for  tbe  male. 

The  calves  of  some  of  the  more  primitive  breeds  of  cattle  in 
this  aad  other  ccnintries  are  at  birth  small  in  size  when  compared 
with  some  of  those  borne  by  our  '*'  improved ''  animals.  The 
milk  yielded  bj  the  native  breeds,  such  as  those  inhabiting  high- 
hmd  districts  in  this  kingdom^  is  comparatively  small  in  quantity, 
lot  rich  in  qnaiity.  These  cows  generally  pass  through  the 
parioda  of  gestation  and  parturition  with  immunity  from  many 
disaaies  to  which  higher-bred  animals  are  during  such  times 
espedaUy  liable,  and  for  the  most  part  bring  forth  their  young 
vitfaoot  that  mechanical  assistance  which  we  are  in  the  habit  of 
iffimUng  to  the  short-horned  cattle.  It  has,  however,  been  found 
Ihat,  in  order  to  keep  pace  with  the  interests  of  the  age  in  a  com- 
nercial.  economical,  and  scientific  point  of  view,  the  ingenuity  of 
nan  might  be  profitably  turned  to  what  is  called  the  improvement 
>f  breeds  of  cattle.  The  objects  aimed  at  in  effecting  this  end 
ire,  by  judicious  admixture  of  animals,  to  produce  such  stock  as, 
ximbining  excellence  of  external  form  with  milking  and  feeding 
iroperties,  shall  be  most  valuable  :for  the  requirements  of  man- 
dnd.  Any  animal  that  is  readily  domesticated,  and  adapts  itself 
lo  what  may  be  called  artificial  modes  of  life,  is  in  the  coune  of 
fears»  under  the  hands  of  man,  made  subject  to  important  mcidifi- 
ationa  of  external  form,  accompanied  by  intrinsic  constitutional 
jianges.  The  cow  affords  an  instructive  illustration  of  this  fact; 
ind  while  we  can  bnt  confess  that  some  diseases  a&ct  our  im- 
proved cattle  which  seldom  occur  among  the  indigenous  breeds, 
fct  we  nnist  also  admit  the  great  national  advantage  of  that 
practical  applicaUun  of  the  science  of  breeding  which  has  ^pro- 
Inoed  oar  choice  animals  of  the  present  day. 

Symptoms  of  Abortion. 

If  abortion  take  place  in  the  early  weeks  of  pregnancy,  it  is  but 
nrely  that  any  symptoms  are  observed  which  foretelits  occurrence. 
Fhe  speedy  return  of  oestrum,  however,  soon  makes  the  fanner 
Mrare  that  the  contents  of  the  uterus  have  been  expelled.  It  is 
m  interesting  fact,  and  one  worthy  attention^  that  the  sooner 
ibortion  occurs  after  conception,  the  sooner  also  does  oestrum 
moceed  the  abortion.  In  some  cases  the  two  conditions  appear 
o  go  together ;  and  we  shall  often  find  on  observation  that  the 
penoda  of  abortion  correspond  pretty  closely  with  what  would  be 
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the  periods  of  recurring  heat  if  the  animal  were  not  pregnai 
Thus  a  cow  will  often  abort  at  the  end  of  the  third,  sixth,  nint 
twelfth  week,  and  so  on ;  but  except  from  accidental  causes,  si 
does  not  so  frequently  abort  in  the  intermediate  periods. 

If  abortion  take  place  within  two  or  three  months  of  the  nator 
period  of  gestation,  it  is  denoted  by  symptoms  which,  althoog 
modified,  resemble  those  indicating  ordinary  parturition.  If 
occur  before  the  expiration  of  the  third  month,  the  system  of  tl 
cow  will  not  suffer  much  derangement ;  but  if  it  happen  at  sac 
an  advanced  stage  of  gestation  as  the  sixth  or  seventh  month,  it 
productive  of  serious  injury,  and  frequently  of  great  danger  to  tli 
constitution  and  even  life  of  the  parent. 

Before  every  act  of  abortion,  and  at  whatever  period  it  occur 
except  perhaps  before  the  third  or  fourth  week  of  gestation,  tha 
is  a  discharge  of  brown  glairy  fluid  and  mucus  from  the  orgai 
of  generation.  If  the  embryo  about  to  be  expelled  be  very  smal 
this  discharge  may  be  so  limited  in  quantity  as  entirely  to  esca| 
ordinary  notice,  and  on  that  account  it  is  highly  important  to  I 
acquainted  with  the  appearances  which  it  presents.  At  first 
is  brown  in  colour,  and  of  sufficiently  thick  consistence  to  han 
in  slimy  strings  from  the  vulva.  Afterwards,  in  consequence  < 
containing  a  quantity  of  blood,  and  possibly  of  liquor  amnii, 
becomes  thinner  and  redder  in  colour.  The  discharge  is  cansi 
by  a  breach  of  the  natural  connections  between  the  foetal  men 
branes  and  uterus,  in  consequence  of  which  the  fluid  contents  < 
these  organs,  after  escaping  into  the  uterine  cavity,  are  then< 
expelled.  During  pregnancy  almost  all  cows  have  other  oco 
sional  discharges  from  the  organs  of  generation,  which  must  I 
distinguished  from  that  just  mentioned,  inasmuch  as  their  appea 
ances  are  perfectly  consistent  with  health.  They  consist  of 
thick,  colourless^  transparent^  and  almost  inodoratis  secretion,  8on< 
times  very  copiously  supplied  by  certain  parts  of  the  vagina  as 
uterus  in  the  vicinity  of  the  os  uteri,  and  by  their  consistence  ai 
tenacity  assist  in  retaining  this  oi^an  in  a  closed  condition. 

If  the  cow  about  to  cast  calf  be  in  pasture,  she  may  seek  to  I 
alone,  but  on  the  whole  she  is  not  so  secluded  in  her  habits  i 
when  at  the  full  time  of  gestation.  Cows  in  the  same  stock  wi 
also  smell  at  her,  as  though  some  peculiar  odour  attracted  the 
notice.  If  advanced  five  or  six  months  in  gestation,  there  is 
sudden  and  slight  enlargement  of  the  udder ;  and  if  she  be  yielc 
ing  milk  at  the  time,  it  will  be  yellower  in  colour  and  greaii 
m  quantity  than  before.  The  external  organs  of  generation  b 
come  enlarged  and  loose  in  appearance ;  the  ligaments  whic 
connect  the  sacrum  (rump-bone)  with  the  bones  on  each  sic 
(tschia)  are  relaxed,  but  not  nearly  to  the  same  extent  as  befcn 
healthy  parturition.    In  young  animals  pregnant  for  the  first  timi 
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od  about  to  aborts  none  of  the  forgoing  symptoms  (except  the 
bicharge)  are  so  plainly  seen ;  in  fact  they  are  seldom  detected 
by  those  in  ordinary  attendance  on  cattle.  Hemorrhage  (or 
oopions  flooding  of  blood)^  although  so  frequent  and  dangerous 
a  precursor  of  abortion  in  the  human  being,  is  not  common  in 
ottle. 

The  above  symptoms  may  require  a  few  days  for  their  develop- 
nent,  or  they  may  be  prolonged  over  a  week  or  more ;  but  if  the 
peculiar  discharge  continues,  and  increases  in  quantity,  we  may 
be  certain  that  abortion  is  at  hand.  The  immediate  approach  of 
the  event  is  shown  by  the  animal  becoming  evidently  uneasy,  by 
her  shifting  from  place  to  place,  resting  alternately  on  one  hind 
ibol  and  then  the  other,  twisting  the  tail,  lying  down  and  speedily 
liang,  arching  the  back  and  straining,  quickened  breathing,  and 
aeoderated  circulation.'  The  symptoms  and  process  of  abortion 
geocndly  occupy  less  time  and  attract  less  notice  than  those 
aoeompanying  healthy  parturition. 

V/hexk  abortion  is  caused  by  mechanical  injuries,  such  as  blows^ 
ilruns  in  leaping,  concussion  in  running,  and  so  forth,  the  foetus 
is  sometimes  suddenly  passed  into  the  neck  of  the  uterus  and 
vsgiBa,  and  retained  there  several  days.  During  this  period, 
especially  the  early  part  of  it,  the  cow  is  continually  straining, 
uid  suffers  a  great  amount  of  irritative  fever.  In  some  instances 
pert  of  the  foetus,  as  its  head,  neck,  or  legs,  will  protrude  from 
the  vulva  throughout  the  whole  time,  and  become  so  firmly  im- 
picted  in  the  outer  passages  as  to  withstand  any  reasonable 
•moDnt  of  mere  pulling  force  employed  to  extract  it.  In  these 
CMes  the  life  of  the  foetus  has  in  all  probability  been  suddenly 
destroyed,  and  the  uterus  has  contracted  to  expel  what  has  be- 
oome  a  comparatively  foreign  body,  before  the  external  passages 
hive  been  sufficiently  dilated  to  allow  its  free  expulsion. 

If  abortion  take  place  during  the  early  weeks  ^of  gestation, 
the  foetal  membranes  (commonly  called  cleansings),  not  having 
formed  a  firm  connection  with  the  uterus,  are  usually  expelled 
iloiig  with  the  foetus.  In  the  majority  of  cases  occurring  at  more 
advanced  periods  the  cleansing  is  not  expelled ;  this  is  partly 
oiring  to  its  firm  attachment  to  the  uterus,  and  partly  to  its  own 
vant  of  development  and  deficiency  of  healthy  tone  in  the 
Vems  to  effect  its  evacuation.  This  retention  is  often  pro- 
dactive  of  much  distress  and  injury  to  the  cow,  and  as  de- 
OMBpotition  commences  in  the  membranes  on  their  separation 
bom  the  foetus,  they  are  the  continued  source  of  a  most  offensive 
odoor  and  discharge. 

There  are  cases  in  which  all  these  premonitory  symptoms  are 
iee&«  but,  instead  of  being  followed  by  abortion,  there  is  a  gradual 
Viest  of  the  discharge,  the  belly  of  the  0ow  slowly  and  almost 
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imperceptibly  diminishes  in  size,  the  quantity  of  milk  is  ast 
lessened,  ithe  general  health  of  the  animal  continues  goodyJoHl 
After  a  time  lakxe  even  shows  a  disposition  < to  fatten ;  :it  will  alv 
be  observed  that  she  is  never  in  heat,  and  that  the  eztenHl 
organs  of  generation  become  small  and  firm.  Here,  death  of  the 
foetus  has  taken  place,  but  its  exjiulsion  has  been  preventdl, 
most  likely  by  want  of  sufficient  dilation  of  the  nterine  neck,  or 
by  a  deficiency  of  tone  in  the  uterus  itself.  We  have  kwMni 
instances  of  this  kind,  in  which  the  foetus  has  been  retained  fiftMO 
«nd  eighteen  months  after  the  parent  had  connection  with  dv 
male,  and  was  only  detected  in  the  uterus  when  the  oow  mm 
•slaughtered,  after  being  fattened.  The  foetus  under  these  ctf- 
cumstances.is  so  much  altered  in  external  appearance,  as  to  pi»- 
'sent  little  resemblance  to  its. natural  form,  and  its  internal  nHsnor 
taxes  become  converted  into  a  dry  brownish  mass,  comnrad^ 
possessing  but  little  smell.  These  changes  appear  to  be  natoitl 
provisions  made  to  effect  such  an  alteration :in  the  dead  foetosw 
will  allow  its  retention  in  the  uterus  with  the  least  iaeonvenience 
.«nd  injury  to  the  constitution  of  the  parent.  In  some  other  ]»> 
iStances,  when  the  premonitory  symptoms  of  abortion  aie  not 
followed  by  expulsion,  there  will  be  a  recurrence  of  tempumiy 
.fits  of  iS training  for  weeks  and  even  months,  accompanied -by  t 
continued  discharge  of  varying  colour  and  consistence ;  this  «»■ 
casionally  contains  foetal  bones  or  portions  of  them  ;  the-largv 
and  heavier  bones  are  retained  for  a  considerable  period, 'boi^; 
saometimes  fonnd.  in  the  uterus  on  slaoghtering  the  cow  af^  she 
has  been  fed. 

Causes  of  Abortion. 

The  causes  of  abortion  are  various ;  but,  from  extended  tA- 
servation  and  inquiry  into  their  operation,  and  in  order  to  gene- 
ralize their  consideration, '  we  propose  to  consider  them  under 
.three  heads : — 

I.  Causes  which  act  directly  upon  the  fostusy  its  membraat^ 
or  the  uterus  itself. 
II.  Causes  of  a  constitutional  character. 

III.  Causes  which,  influencing  the  system  or  a  part  of  ii^  oipgratz 
through  it  upon  the  uterus. 

I.  Cimtaes  whith  axst  directly  upon  the  fogtus,  its  membrana$^j$(r 
"the  ^tterus  itself. — These  may  also  for  the  most  part  be^eonsideMd 
-mechanical  causes,  consisting,  as  they  chiefly  do,  in  inJDriai«iii- 
flicted  on  the  foetus  or  the  organs  containing  it.  A  cow,  for 4111- 
nrtance,  which  has  been  severely  gored  by  another  cow,  or  if -she 
ihas  been  running  or  leaping  violently,  or  subjected  to  any  &lim 
vevmre  esoartioata  which  iihe is  Qnaecustomed,is-^v«ry  liable  to 
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alf,aBd.tke  more  so  if  she  be  .'tome -months  adTanced  in  gestation. 

\  ^80V  which  has  had  hoove,  or  distension  of  the  paunch  bj  gas, 

fery.frequently  slips  her  calf.     The  effects  of  the  injury  in  these 

CHes  ooDsist  'in  a  forcible  displacement  of  the  uterine  contents, 

fOisibly  with  separation  of  the  festal  membranes  from  their  con- 

^Mctions,  to  such  an  extent  as  to  derange  the  nutritive  processes 

snd  caase  the  death  of  the  foetus.     In  abortions  consequent  en 

blows,  the  injory  is  sometimes  inflicted  so  directly  on  the  foetus 

isio  cause  its  immediate  death  ;  in  abortion  consequent  on  hoove, 

the  distended  stomach  has  so  forcibly  compressed  the  uterus  and 

its  contents  by  driving  them  into  the  pelvic  cavity  or  other  con- 

ikained  position,  as  to  bring  about  the  same  result.     These  me- 

dumical  causes  are  mostly  accidental  or  the  result  of  carelessness 

on  the  part  of  -those  having  charge  of  cattle,  and,  on  the  whole, 

the  number  of  cows  affected  by  them  is  comparatively  small ; 

hence rthere  are  some  grounds  for  the  prevalent  opinion  that,  -if 

w&rdy  one  or  two  or  a  very  few  cows  in  a  stock  cast  their  calves , 

tte  eause  is  one  of  an  accidental  and  mechaniad  character.     In  the 

hvnan  female  ulceration  of  the  os  uteri  is  a  frequent  cause  of 

abortion.     So  far  as  we  know,  however,  regarding  the  cow,  this 

hss  not  as  yet  been  satisfactorily  shown  to  be  a  common  cause, 

iltfaoagh  it  is  quite  possible  that,  from  the  difficulty  attendant  on 

making  an  examination  in  the  part  affected,  disease  may  exist  here 

niQch  raore:frequently  than  is  supposed. 

1 1 .  Cauees  of  a  constitutional  character. — In  some  years  there  is 
a  tiDgQlar* inaptitude  in  cows  to  conceive,  although  they  regularly 
take  the  hull  at  every  recurring  period  of  heat  during  the  season. 
If  these  do  not  depend  on  sexual  impotency  of  the  bull,  they  must 
be  considered  as  cases  of  abortion.  In  the  event  of  their  being 
dependent  on  .-sexual  inefficiency  in  the  male,  it  will  be  found 
Ihat  all  or  nearly  all  the  cows  having  connection  with  him  fail 
tooonoeive,  and  other  oows  in  the -same  neighbourhood,  and  pro- 
baUy  in  ^the  same  stock,  who  have  taken  another  bull,  are  not 
iftcted  in  the  same  manner.  If^  firom  among  a  number  of  cows  hav- 
ing access  to  the  same  ball,  a  fair  amount  of  conception  takes  place, 
■id  abortion  (or  want  of  conception)  is  seen  in  others,  as  «kown 
by  cBstrum  returning  at  the  expiration  of  the  three  weeks /subse- 
quent to  connection,  it  is  fair  1o  infer  that  the  fault  does  not  lie 
irith  the  male.  It  is  a»8ingular  fact  that  some  few  bulls,  in  cows 
irhich  conceive  by  them,  beget  twins,  and  in  other  cows  iail  to 
prodace  any  oSbpring.  Some  bulls  will  be  very  prolific  one 
leason,  and  seem  almost  destitute  of  procreating  power /the  next, 
ihkong'h  to  all  appearance  the. sexual  appetite  is  as  energcrtic  as 
brmeriy.  Some  nudes  are  not  good.stock-getters»in  consequence 
if  the  too  great  number  of  oows  they  are  required  to  serve.  The 
bove  facts. show  that  the  .male  seed  or . jemen  vrbdss in>its con- 
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ditions  in  the  same  animal,  as  well  as  it  does  in  different  animaki 
and  that  all  cases  of  apparent  early  abortion  do  not  depend  m 
sexual  deficiency  in  the  female.  In  cases,  however,  where  it  ii  i 
known  that  the  males  are  in  themselves  prolific,  the  cestmm  will 
still  continue  to  recur  in  females  having  connection  with  them. 
This  is  frequently  seen  in  hot  and  very  dry  summer  weather,  and 
appears  in  some  way  connected  with  it.  It  must  be  remembered 
that  at  the  period  of  cestrum  there  is  an  increased  quantity  of 
blood  determined  to  the  ovaries,  uterus,  and,  as  is  visibly  seen,  to 
the  vagina ;  and  by  the  animal  in  heat  rambling  about,  or  pro- 
bably rearing  on  other  cows,  the  excitability  of  these  parts  is  so 
additionally  increased  as  to  exercise  on  the  male  seed  an  infiaenos 
unfavourable  to  conception.  The  male,  too,  in  many  instances 
in  very  hot  weather,  for  various  reasons,  is  sexually  less  compe- 
tent than  at  some  other  times.  The  female  sexual  appetite  is 
most  perfect  and  most  regular  in  its  periods  of  return  during  the 
months  of  spring  and  earlier  part  of  summer ;  these  seasons  aeem 
to  favour  its  development,  and  it  frequently  happens  that  oowi 
which  calve  in  autumn  or  winter  do  not  take  bull  until  the  follow- 
ing spring. 

What  is  called  '^high  breeding*'  also  seems  to  induce  such  s 
state  of  constitution  in  animals,  as  in  course  of  time  to  predispose 
them  to  abortion.     One  of  the  most  eminent  breeders  of  short- 
horns in  Scotland  informs  Mr.  Cuming,  a  veterinary  surgeon 
residing  in  his  vicinity,  that  when  he  has  got  a  section  of  bis 
stock  brought  to  a  high  pitch  of  perfection  as  regards  feeding  or 
milking  properties,  the  animds  are  almost  sure  to  cease  breeding, 
either  by  not  taking  the  bull  at  all,  or  by  aborting,  most  oom- 
monly  by  the  two  conditions  combined.     He  adds  also  that  the 
best  preventive  he  has  found  is  to  work  the  animals  in  plough  or 
harrows  like  oxen.     This  is  a  very  instructive  fact,  and  seems,  so 
far  as  it  goes,  to  confirm  the  opinion  that  when  the  art  of  breed- 
ing has  been  pushed  to  such  a  successful  extent  as  to  prodooe 
animals  of  great  perfection,  nature  seems  to  set  limits  to  duir 
further  propagation.      Subjecting  animals  to   labour  as  abofo 
stated  may  act  favourably  on  the  procreative  powers  by  operating 
as  a  kind  of  tax  or  counterforce  on  the  extremely  artificial  state  of 
constitution  induced  by  high  breeding.     It  is  always  easier  to 
breed  from  inferior  animals  of  all  kinds,  than  from  those  of  ft 
superior  class,  and  their  periods  of  gestation,  as  well  as  of  partu- 
rition, are  passed  through  with  less  danger  to  mother  and  off' 
spring  than  is  the  case  in  those  more  highly  bred.     Thus,  we 
not  unfrequently  see  a  very  perfect  cow  or  a  number  of  cows  pnt 
to  an  equally  perfect  bull,  and  are  disappointed  to  find  that  jVTeg* 
nancy  does  not  follow.     In  such  cases,  as  these  certain  *'pointi  " 
and  **  qualities,^*  as  they  are  termed,  already  exist  in  such  a  state 


On  Aborttan  in  Cow$.  77 

£  perfection  in  the  male  and  female,  that  sexual  connection  fails 
o  ensure  any  further  advance ;  nature  can  do  no  more,  and  there 
BQSt  be  limits  somewhere.     In  relation  with  the  system  of  high 
faieediiig  we  must  remember  that  various  collateral  circumstances 
an  to  be  considered,  which  materially  influence  the  constitution 
of  the  male  and  pr^fnant  female.     These  animals,  for  instance, 
we  mostly  highly  fed   from   birth,   are   carefully  and  warmly 
housed,  and  have  every  attention  bestowed  which  can  favour  their 
npid  and  perfect  maturity ;  they  are  descended  from  ancestry 
whidi  for  generations  has  been  equally  well  attended  to,  and  which 
wu  all  excellent  stock  in  its  day ;  in  fact,  they  have,  as  it  were, 
hwn  gradoally  approaching  limits  beyond  which  art  cannot  fur- 
tlwr  commana  the  resources  of  nature.     If,  however,  cows  such 
ai  just  named  are  put  to  an  inferior  or  comparatively  "  ill-bred  ** 
boll,  they  will  for  the  most  part  conceive,  and  the  perfect  male 
aaimal  will  beget  stock  in  cows  much  his  inferior  in  "  blood.*' 
Wild  animals  very  rarely  abort  or  fail  to  conceive ;  not  having 
been  subjected  to  the  mo<lifying  influences  which  artificial  inter- 
ference entails,   they   maintain    a  uniform   standard  consistent 
with  those  capabilities  of  propao;ation  which  have  never  been 
fiffoed  beyond  the  natural  or  original  conditions  of  their  consti- 
toiion. 

A  cow  (and  especially  a  young  one)  which  has  cast  her  calf  once, 
is  very  likely  to  do  the  same  again,  and  usually  at  about  the  same 
period  of  gestation.  To  such  an  extent  does  this  liability  exist, 
that  some  animals  abort  for  many  times  successively,  and  even 
without  any  apparent  cause  beyond  that  which,  to  a  common  ob- 
Krver,  appears  to  depend  on  habit.  In  the  human  female  this 
periodical  or  repeated  abortion  is  also  very  usual,  and  most  difli- 
odt  to  overcome.  It  seems  owing  to  a  peculiar  disposition  in  the 
Uerus  to  evacuate  its  contents,  when,  in  consequence  of  their  de- 
velopment, they  have  produced  an  amount  of  distension  beyond 
which  the  organ  containing  them  has  been  unaccustomed  to 
eitoid.  Thus  it  is  that  cows  having  carried  several  calves  to  the 
fall  period  of  gestation,  although  afterwards  subjected  to  abortion, 
ire  less  liable  to  become  habituated  thereto  than  are  young 
ammals  which  cast  their  first  calves.  In  the  latter  case  the 
uterus  never  has  expanded  to  its  full  capability,  and  at  a  second 
pregnancy  is  disposed  to  empty  itself  at  about  the  same  period, 
and  under  the  same  amount  of  stimulus  as  it  did  before. 

III.  Causes  whichy  influencing  the  system  or  a  part  of  it,  act 
Hovugh  it  on  the  uterus. — In  many  parts  of  the  country  a  belief 
exists  that  abortion  is  contagious.  From  extensive  observation 
isd  inquiry,  we  find  this  opinion  founded  on  the  fact,  that  when 
abortion  once  commences  in  a  herd  of  cows,  it  frequently  aflTects 
them  in  considerable  numbers.     Whilst  we  must  remember  that 
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ditions  in  the  same  animal,  as  well  as  it  does  in  differ 
and  that  all  cases  of  apparent  early  abortion  do  no 
sexual  deficiencj  in  the  female.  In  cases,  however 
known  that  the  males  are  in  themselves  prolific,  the 
still  continue  to  recur  in  females  having  connectioc 
This  is  frequently  seen  in  hot  and  very  dry  summer  v 
appears  in  some  way  connected  with  it.  It  must  be  i 
that  at  the  period  of  cestrum  there  is  an  increased 
blood  determined  to  the  ovaries,  uterus,  and,  as  is  visi 
the  vagina ;  and  by  the  animal  in  heat  rambling  ab 
bably  rearing  on  other  cows,  the  excitability  of  thes< 
additionally  increased  as  to  exercise  on  the  male  seed  i 
unfavourable  to  conception.  The  male,  too,  in  mai 
in  very  hot  weather,  for  various  reasons,  is  sexually  1 
tent  than  at  some  other  times.  The  female  sexua 
most  perfect  and  most  regular  in  its  periods  of  return 
months  of  spring  and  earlier  part  of  summer ;  these  si 
to  favour  its  development,  and  it  frequently  happen 
which  calve  in  autumn  or  winter  do  not  take  bull  until 
ing  spring. 

What  is  called  '^  high  breeding "  also  seems  to  in< 
state  of  constitution  in  animals,  as  in  course  of  time  to 
them  to  abortion.     One  of  the  most  eminent  breedc 
horns  in  Scotland  informs  Mr.  Cuming,  a  veterin; 
residing  in  his  vicinity,  that  when  he  has  got  a  sck 
stock  brought  to  a  high  pitch  of  perfection  as  r^ard 
milking  properties^  the  animds  are  almost  sure  to  ce 
either  by  not  taking  the  bull  at  all,  or  by  abortic 
monly  by  the  two  conditions  combined.     He  adds 
best  preventive  he  has  found  is  to  work  the  animals 
harrows  like  oxen.     This  is  a  very  iDStmclimAfef 
far  as  it  goes,  to  confirm  the  opimon  thii^ 
ing  has  been  pushed  to  sncfa  a 
animals  of  great  perft 
further  propagation, 
stated  may  act  favi 
as  akind  of  tax 
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causes  affections  of  the  lungs^  and  food  undue  in  amount  or  bad 
in  quality  produces  disease  of  the  stomach  and  bowels. 

The  uterus  and  ovaries  of  the  young  vii^n  female 'of  any  animal 
are  organs  of  comparatively  small  size,  smd  not  being  ooncenied 
in  the  performance  of  functions  essentially  necessary  to  the 
vitality  of  the  body,  they  receive  but  a  small  supply  of  blood  and 
nervous  influence.  At  the  adult  period  of  life  these  organs 
having  attained  their  full  development,  exercise  upon  the  systeiB 
an  influence  of  the  most  important  kind.  In  the  cow  at  periods 
of  CBstrum  they  receive  a  greater  amount  of  bloody  and  their 
nervous  susceptibility  is  greater  than  heretofore.  If  she  be 
allowed  intercourse  with  the  male,  conception  follows ;  the  pre- 
sence of  the  foetus  maintains  a  stimulus  in  the  uterus  which  ii 
continued  till  the  time  of  parturition  ;  the  quantity  of  blood  de- 
termined to  it  is  enormous,  and  the  peculiar  kind  of  nervotf 
influence  required  to  take  cognizance  of  its  functions  progres- 
sively increases  as  gestation  advances.  The  gravid  uterus  then 
is  the  seat  of  a  healthy  excitement,  and  the  due  preservation  d 
this  depends  partly  on  a  comparatively  quiescent  state  of  the  resl 
of  the  system ;  hence  the  cow  during  pregnancy  is  more  than 
usually  docile.  Some  persons  are  of  opinion  that  the  imagina* 
tion  of  a  pregnant  animal  is  easily  acted  on  by  impressions  whidi 
at  other  times  would  scarcely  produce  any  effect,  and  many  casei 
can  be  adduced  which  show  that  sudden  fright  and  intense  men* 
tal  emotion  have  been  followed  by  abortion. 

When  a  pregnant  cow,  then,  is  so  situated  that  she  can  smell 
the  odour  arising  from  another  cow  which  has  aborted,  w< 
may  reasonably  expect  that  the  sensation  so  produced  will,  froil 
what  has  been  stated,  be  attended  with  peculiar  consequenoei 
The  circle  of  nervous  influence,  which  establishes  a  connectiof 
between  the  organs  of  smell,  the  brain,  and  the  uterus,  will  b 
influenced  thereby,  and  the  uterus,  from  the  predisposing  naton 
of  its  condition  and  functions,  especially  responds  to  this  pecu 
liar  stimulus.  Irritation  applied  to  nerves  induces  action  ii 
organs  to  which  such  nerves  pass,  and,  in  the  present  instance 
€usti<m,  as  a  result  of  nervous  excitement,  is  induced  in  the  uterm 
which  organ  continues  from  time  to  time  to  act  upon  its  content 
until  they  are  expelled.  Thus  we  conceive  it  is  that  odours  arisiii| 
from  cows  casting  calf  induce  abortion  in  others  of  their  pregnas 
companions,  and  by  adopting  this  explanation  we  can  aocouB 
for  ihe  apparently  contagious  nature  of  abortion,  without  admittm 
that  it  is  contagious  in  reality.  Other  odours  of  an  offennv 
kind  are  believed  by  some  (and  we  think,  with  good  reason)  I 
cause  abortion.  Cattle  will  often  collect  in  numbers  aroon 
places  containing  decomposing  animal  and  vegetable  matter,  an 
by  bellowing,  and  tearing  the  earth  with  their  feet  and  honi 
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will  betray  a  high  degree  of  excitement ;  this,  especial]  j  to  preg- 
nant animals,  cannot  fail  to  be  injurious. 

Over-feeding  seems  sometimes  to  cause  abortion,  by  promoting 
snch  a  state  of  system  in  the  cow  as  is  unfavourable  to  a  healthy 
development  of  the  foetus.  It  is  not  animals  in  a  plethoric  habit 
of  body  that  arc  best  adapted  for  breeding ;  indeed  it  is  a  common 
remark  that  fat  cows  have  generally  smaller  calves  than  those  not 
in  such  high  condition.  Large  quantities  of  rich  and  stimulating 
food  may  favour  the  deposition  of  fat  in  a  pregnant  cow,  but  her 
drcnlating  blood,  by  being  highly  charged  with  nutritious  material, 
becomes  less  adapted  for  the  requirements  of  fcetal  subsistence. 
In  some  parts  of  the  country  where  cattle  are  fed  on  low  marshy 
groQndy  or  on  land  yielding  rank  and  succulent  herbage^  such 
tt  grows  on  meadows  occasionally  flooded,  abortion  will  occa- 
aoaally  occur  to  a  great  extent.  It  seems  here  to  be  induced  by 
tbe  irritating  or  stimulating  action  which  the  herbage  of  these 
localities  exercises  on  the  bowels,  which  action « being  of  prolonged 
duration,  ultimately  influences  the  uterus.  There  is  great  sym- 
pathy (so  called)  between  the  uterus  and  digestive  organs  ;  they  lie 
in  close  connection  with  each  other,  are  formed  of  the  same  kind  of 
Qoscle  and  membranes,  and  are  supplied  with  blood-vessels  and 
nerves  from  the  same  common  centres.  Among  organs  in  the  animal 
irame  so  related,  there  is  always  a  strong  disposition  to  become 
affected,  each  in  its  own  way,  by  much  the  same  common  causes 
of  disease,  provided  those  causes  act  with  sufficient  intensity. 
An  opinion  obtains  in  some  localities  that  abortion  is  produced 
by  cattle  drinking  the  water  of  particular  streams  and  springs 
which  contain  an  undue  amount  of  mineral  material.  Some 
Waters  arc  known  not  to  agree  with  animals,  more  especially 
with  man  and  the  horse,  and  it  is  quite  possible  they  may  exer- 
ciie  an  injurious  effect  on  cows  also,  but  whether  any  waters 
which  cattle  will  usually  drink  are  really  capable  of  producing 
abortiont  observation  and  fair  experiment  have  not  yet,  in  our 
opinion,  sufficed  to  prove.  It  is  very  rare  indeed  that  cattle,  if 
left  to  themselves,  will  eat  any  kind  of  plants  which  produce 
iojarious  effects  on  the  system ;  their  exquisite  sense  of  smell 
ttd  instinctive  knowledge  cause  them  to  avoid  deleterious  vege- 
tables as  food.  We  know  of  no  cases  in  which  abortion  was 
fiirly  traceable  to  the  action  of  acrid  or  poisonous  plants. 

Treatment  of  Abortion. 

This  is  to  be  considered  under  two  heads ;  first,  the  preventive, 
md,  second,  the  remedial  treatment :  the  former  is  to  be  enforced 
vhen  certain  symptoms  present  themselves,  which,  as  has  been 
lefore  shown,  threaten  abortion,  and  is  also  to  be  applied  to  pre- 
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vent  extension  of  abortion  among*  healthy  animals.     The  remedii 
treatment  is  to  be  employed  in  cases  of  actual  abortion. 

1.  Preventive  Treatment. — If  there  are  grounds  for  belienn 
that  abortion  is  caased  by  mechanical  injury,  the  owner  of  catti 
must  exercise  strict  vigilance  over  those  to  whom  he  intmsts  tt 
management  of  his  stock.  He  must  provide  s^fwist  them  bein 
apt  to  suffer  from  leaping,  as  they  are  liable  to  do  when  mischii 
or  other  inducements  tempt  them  to  break  their  fences.  If 
pregnant  cow  has  '^  hoove/'  the  veterinary  surgeon  or  person  i 
attendance  must  adopt  the  most  summary  way  of  liberating  < 
neutralizing  the  gas.  Every  cow  should  be  separated  from  hi 
companions  immediately  after  she  has  cast  calf,  and  placed  i 
such  a  situation  that  all  communication  with  them  by  means  * 
smell  or  otherwise  may  be  prevented.  She  must  be  well  supplii 
with  bedding,  which  is  to  be  kept  clean  by  frequent  changin 
Care  must  be  taken  that  the  discharges  do  not  collect  about  he 
and  if  the  placenta  is  retained,  means  must  be  used  to  nentrali 
the  odour  arising  in  consequence  of  its  decomposition.  Tl 
animal  must  be  kept  in  a  cool,  pure  atmosphere,  and  supplii 
with  food  and  water  in  moderate  quantity.  It  will  be  obsenri 
that  many  of  the  above  precautions,  which  are  here  advised  ; 
means  of  preventing  extension  of  smell  subsequent  to  abortio 
are  also  highly  useful  as  means  of  remedial  treatment. 

Strict  attention  must  be  paid  to  the  cows  among  whidi  tl 
affected  animal  was  kept,  in  order  that  the  premonitory  symploi 
of  abortion  may  at  once  be  noticed  if  they  occur.  The  pecnli 
coloured  dischaige,  which  has'  been  before  alluded  to,  is  alwa 
to  be  taken  as  an  indication  of  danger,  and  if,  in  addition  to  i 
appearance,  there  is  a  visible  sudden  increase  in  size  of  the  oot 
organs  of  generation  and  udder,  beyond  what  the  period  of  gestatii 
would  warrant,  we  have  litde  reason  to  doubt  that  abortion  w 
take  place  if  means  of  prevention  are  not  employed.  The  anim 
must  be  copiously  bled^  placed  in  a  situation  where  she  can  1 
kept  perfectly  quiet,  her  diet  must  be  moderate  and  of  sndi 
quality  as  will  favour  an  open  condition  of  the  bowels.  No  pu 
gative  medicine  must  be  given; — the  irritation  which  this  creat 
would  increase  the  abortive  tendency.  Our  object  here  is 
tranquillize  the  system  and  the  uterine  excitement,  and  to  atta 
this  end  we  may  advantageously  administer  sedative  medicix] 
None  is  better  than  such  a  formula  as  the  following :  2  oz. 
tincture  of  opium,  and  2  oz.  of  nitrous  aether,  mixed  in  ap  imp 
rial  quart  of  gruel,  and  given  daily,  or  so  long  as  circumstanc 
seem  to  require  it.  Cold  water  may  be  copiously  applied  to  tl 
external  parts  of  generation  several  times  daily.  We  often  fii 
that  if  the  above  simple  means  are  timely  and  energetically  ei 
ployed  the  symptoms  of  abortion  entirely  disappear. 
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If  the  liquor  anmii  has  been  partially  evacuated,  and  the 
ammal^  by  arching  her  back  and  tail,  by  lying  down  and  suddenly 
nsiflg  again  (as  well  as  by  exhibiting  other  usual  symptoms), 
ieems  actually  in  labour,  the  treatment  just  advised  would  not 
onlj  be  useless*  but  highly  injurious  also.  Matters  in  this  case 
fflust  take  their  course,  for  it  is  only  in  the  absence  of  the  symp-  ^ 
tomi  of  immediate  labour  that  bloodletting  and  the  other  means 
reooBunended  can  be  employed. 

If  abortion  take  place  at  an  early  stage  of  gestation  the  premo- 
mtary  symptoms  are  rarely  noticed,  the  foetus  with  its  membranes 
vill  be  expelled  without  occasioning  much  inconvenience  to  the 
oow,  and  oestrum  will  occur  a  few  days  afterwards.  The  animal, 
bowever,  should  not  be  allowed  access  to  the  male,  for  her  organs 
of  ^Deration  are  in  a  state  of  morbid  excitement,  and  connection 
with  the  bull  under  such  circumstances  is  seldom  followed  by 
oooception.  The  cow  should  be  tied  in  the  house  until  the 
(tttrom  has  disappeared,  and  should  be  carefully  watched  for  its 
next  recurrence,  which  if  taking  place  at  the  natural  period,  she 
nay  be  put  to  the  bull  and  kept  perfectly  quiet  a  few  days 
ioi^r.  If  a  cow  has  irregular  periods  of  oestrum,  such  as  at 
tnsj  ten  days  or  a  fortnight,  she  is  almost  always  the  subject  of 
iome  ovarian  or  uterine  disease,  and  on  no  account  should  such 
an  animal  be  allowed  to  have  connection  with  the  male,  or  to  be 
in  oimpany  with  pregnant  cows,  or  cows  which  are  taking  the 
bull  in  ordinary  regularity.  Such  beasts  mostly  go  bellowing 
siboat  the  pasture  for  days  together,  they  gradually  grow  thick 
ind  coarse  in  the  head  and  neck,  and  their  outer  organs  of  gene* 
nUon  lose  much  of  the  natural  appearance;  they  are  hurtful 
Qoisaaces,  and  should  be  fed  if  they  will  feed,  or  disposed  of  in 
iune  other  way,  being  utterly  worthless  for  breeding  pur]x>ses. 

When  the  oestrum  returns  in  a  cow  regularly  every  three  weeks, 

^  she  takes  the  bull  each  period  without  conception  following, 

ud  we  have  reason  to  believe  that  no  sexual  deficiencv  exists  in 

tbe  male,  she  may  frequently  be  put  under  treatment  which  will 

ensure  pregnancy.     She  should  not  be  allowed  connection  with 

the  male  until  the  latter  part  of  the  period  of  heat,  and  after 

taking  the  bull  she  should  be  bled  freely,  and  confined  several 

<lays  after  oestrum  has  disappeared.     During  the  time  of  being 

kept  up,  a  moderate  amount  of  her  usual  food  must  be  allowed  ; 

no  medicine  of  any  kind  is  needed,  but,  if  the  owner  please,  he 

nay  from  time  to  time  throw  a  pailful  of  cold  water  on  the  hinder 

parts  of  the  animal,  especially  over  the  organs  of  generation. 

No  cow  after  taking  the  bull,  and  while  still  in  heat,  should  be 

allowed  in  pasture  with  other  pregnant  cows ;  her  society  unsettles 

them,  and  by  smelling  at  her  they  receive  impressions  which  act 

iojuriously.     When  an  indisposition  to  conceive,  or,  as  it  is  some- 
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times  termed,  "  breaking  bully"  exists  extensively  in  a  stoci 
the  cows  in  numbers  are  continually  coming  in  heat,  they  s 
all  of  them  be  confined  in  the  house  till  oestrum  is  about 
off,  then  be  put  to  the  male,  and  confined  for  a  day  or  two 
If  the  farmer  thinks  proper  he  may  bleed  them ;  this,  fc 
lessening  their  milk  for  a  few  days,  will  do  no  harm.  The 
cines  which  farriers  and  old  women  sometimes  recommc 
make  cows  "  hold  to  the  bull,*'  or  conceive,  are  unwor 
dependence. 

A  cow  which  has  cast  calf  several  times  in  succession  ac 
such  a  habit  (if  it  may  be  so  termed)  of  doing:  so,  that  it 
ceedingly  difficult  to  overcome.  Notice  should  be  taken 
period  of  each  abortion,  and  in  her  next  pregnancy,  a  fortni 
so  before  the  accession  of  this  period,  she  should  be  bled,  ti 
and  treated  as  before  advised  for  prevention.  She  should  b 
fined  for  some  time,  so  as  to  ensure  the  utmost  quietnes 
such  measures  are  not  effectual  towards  promoting  what  is  d« 
it  is  best  to  feed  or  sell  the  animal.  Such  cows  as  this,  on 
taken  to  another  farm  or  fresh  herd,  will  very  often  take  th 
and  carry  their  calves  to  the  full  period  of  gestation. 

In  those  unhappy  instances  where  abortion  to  a  desti 
extent  occurs  in  a  stock  of  cows  for  years  successively,  and 
rather  to  increase  than  to  diminish  in  prevalence,  we  have  t 
tend  with  the  pest  in  its  most  formidable  character.  A  b 
or  farmer  does  not  like  to  sell  animals  to  which  he  attaches 
value,  yet  by  separating  the  affected  from  the  non-affected 
and  by  adopting  every  other  remedial  and  preventive  p 
treatment  which  his  own  experience  or  professional  knoi 
can  suggest,  he  sees  matters  becoming  worse  season  after  i 
We  believe  that  under  the  circumstances  nothing  sh( 
thoroughly  changing  his  affected  stock,  by  feeding  or  selling 
off,  will  be  of  any  service.  He  may  do  so  at  a  great  sa< 
but  it  will  be  less  than  the  one  which  from  appearances  he 
all  probability  incur,  by  having  every  year  a  number  of  cow 
plying  neither  calves  nor  much  amount  of  milk.  The  long 
decisive  step  is  delayed  after  fairly  trying  other  methods  o 
vention,  the  worse  matters  usually  become ;  and  hence  tl 
portance  during  two  or  three  years,  when  abortions  are 
number  and  confined  to  much  the  same  cows,  of  feeding  or 
wise  disposing  of  these  animals. 

If  abortion  be  confined  mainly  to  animals  in  high  condi 
is  generally  fair  to  infer  that  over- feeding  is  the  predis 
cause,  and  the  other  cows  still  pregnant  may,  at  all  eve 
more  limited  in  diet,  if,  on  the  other  hand,  it  seems  to  c 
on  poverty  in  condition,  a  more  liberal  supply  of  food 
obvious  remedy.     When  it  is  owing  to  the  irritation  or  exhi 
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caosed  by  other  diseases,  such  as  consumption,  dysentery,  mur- 
nun,  &€.,  there  is  little  probability  of  any  preventive  measures 
being  attended  with  success,  even  if  it  were  worth  while  to  employ 
them. 

2.  Remedial  Treatment. — It  has  been  stated,  that  when  abor- 
tioD  occurs  during  the  first  few  weeks  of  gestation,  it  does  not 
seem  to  occasion  much  inconvenience  or  constitutional  disturbance 
to  the  cow.  At  this  period,  as  the  foetus  is  of  small  size,  the 
membranes  are  also  in  a  rudimentary  state  of  development,  and 
«renot  so  firmly  attached  to  the  uterus  as  they  ultimately  become; 
on  this  account  they  are  readily  expelled  with  their  contents. 
Little  treatment  is  required  in  cases  of  this  kind,  beyond  keeping 
the  affected  cow  from  her  companions,  and  also  from  the  male. 

Abortion  occurring  subsequently  to  the  ninth  or  twelfth  week 
is  a  more  serious  matter.  Here  the  premonitory  symptoms  may 
also  have  escaped  notice,  and  the  foetus  may  have  been  expelled 
without  any  difficulty,  but  the  placenta  is  almost  always  retained, 
ttid  becomes  an  offensive  source  of  annoyance  to  the  cow  and  her 
attendants.  There  is  sometimes  very  little  of  it  hanging  from  the 
nil?a,  and  a  slow  decomposition,  attended  by  discharge  of  a 
peculiar  and  most  offensive  odour,  is  established  in  the  protruding 
portion,  as  well  as  in  that  retained  in  the  uterus.  Decomposition 
is  commenced  in  some  cases  before  abortion  takes  place,  and 
little  or  none  of  the  cleansing  will  make  its  appearance  for  some 
dajs  after  expulsion  of  the  foetus.  The  presence  of  this  now 
foreign  body  in  tiie  uterus  and  vagina  induces  an  unhealthy  in- 
flammatory condition  of  the  lining  membrane  of  these  organs, 
ud,  from  the  irritation  thus  established,  it  is  not  unusual  for  the 
cow  to  become  feverish,  refuse  her  food,  and  rapidly  fall  off  in 
condition. 

The  foetus  is  to  be  securely  buried  as  soon  after  abortion  as 

possible.     All  persons  agree  in  the  propriety  of  adopting  such  a 

pntctice,  but  a  singular  difference  of  opinion  exists  with  regard  to 

the  propriety  of  removing   the   cleansing,  or  of  suffering  it  to 

remain.     Those  who  advocate  letting  it  remain,  advise  that  the 

passages  containing  it  should  be  kept  as  clean  as  possible,  and 

that  antiseptic  preparations  should  be  used  to  destroy  the  offensive 

odour  which  it  generates.     They  seem  to  imagine  that  danger 

which  they  cannot  describe  is  likely  to  arise  if  mechanical  means 

are  employed  to  remove  it.     A  person,  however,  who  understands 

the  anatomy  and  functions  of  the  organs  concerned  is  fully  aware 

that  such  an  idea  is  fallacious,  and  knows  that,  unless  under  some 

peculiar  circumstances,  he  can    take   the  cleansing  away  with 

perfect  safety.     It  is  surely  better  to  do  this  than  subject  the  cow 

to  the  well-known  inconveniences  of  its  retention.     In  order  to 

satisfy  himself  of  the  propriety  of  removing  it,  the  operator,  after 
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having  the  cow  securely  held,  washes  out  the  vagina  with  war 
water ;  he  then  introduces  his  hand  well  oiled,  to  feel  if  the 
uteri  is  sufficiently  open  to  allow  it  to  pass  into  the  ntems ;  if  i 
there  is  not  the  slightest  danger  in  attempting  to  take  the  cleansii 
away.  Should  any  part  of  the  membranes  be  hanging  from  tl 
vulva^  they  must  be  taken  hold  of  by  the  other  hand^  twisti 
several  times  round  (so  as  to  render  them  less  liable  to  breali 
and  pulled  at  gently.  By  thus  stretching  them  the  operator 
better  enabled  to  feel  with  his  hand  in  the  uterus  where  t! 
attachments  between  it  and  the  cleansing  are  situated.  He  gr 
dually  passes  his  hand  round  the  interior  of  the  ntems  ai 
loosens  the  points  of  connection,  commencing  at  the  entrance  ai 
proceeding  to  the  horns  of  the  womb^  to  one  of  which  the  cleansii 
is  mainly  attached.  He  may  require  to  exercise  some  d^jee 
pulling  or  separating  force  with  the  hand  thus  employed,  ai 
should  be  careful  not  to  tear  the  cleansing  more  than  he  c 
possibly  avoid  ;  it  is  always  better  to  remove  it  at  once  (if  pc 
sible)  than  piecemeal.  When  the  hand  can  be  passed  into  t 
uterus,  and  if  decay  of  the  cleansing  be  not  too  far  advanced,  the 
are  very  few  cases  in  which  we  cannot  remove  it  by  exercisi 
due  precaution.  After  extraction  has  been  accomplished,  t 
uterus  should  be  gently  but  well  syringed  with  tepid  wat 
among  which  a  small  quantity  of  chloride  of  lime  may  be  d 
solved.  A  competent  operator  incurs  no  risk  of  injuring  t 
uterus,  for  all  the  necessary  force  of  manipulation  is  applied 
the  attached  points  of  the  cleansing. 

Some  persons  who  have  objections  to  the  above  mode  of  pi 
ceeding,  in  consequence  of  the  extremely  offensive  stench,  t 
disgusting  nature  of  the  discharge,  or  from  an  erroneous  idea 
injurious  consequences  which  they  suppose  likely  toensue^  atta 
weights  to  the  cleansing,  in  order^  as  they  imagine,  to  drag 
away.  The  force  thus  applied  mostly  causes  the  membranes 
break  inside  the  vagina,  and  not  being  determined  to  the  r< 
points  of  attachment,  is  seldom  of  much  benefit ;  moderate  pulli 
force  occasionally  applied  by  the  hand  in  a  horizontal  direction 
much  preferable,  although  but  rarely  effective  in  bringing  t 
cleansing  away.  If  the  prejudice  of  the  owner  be  such  as  not 
allow  of  any  mechanical  interference  for  its  removal,  and  if  he 
not  incorrigibly  careless  and  ignorant,  he  may  wash  the  cleans! 
repeatedly  with  a  solution  of  chloride  of  lime,  and  inject  a  dilut 
form  of  the  same  into  the  vagina  ;  this,  with  a  plentiful  supply 
clean  litter,  will  in  some  measure  overcome  the  effluvia  alwi 
present  in  these  cases.  Some  farmers  smear  the  walls  and  wo< 
work  of  their  cowhouses  with  tar  and  melted  pitch,  to  countera 
or,  as  they  think,  to  prevent  the  smell  alluded  to ;  there  is 
harm  in  adopting  such  a  practice,  but  there  is  little  amount 
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good  derived  from  it  in  comparison  with  that  attendant  upon 
taking  the  cleansing  away^  rigidly  separating  the  affected  animals 
Iroiii  others,  and  otherwise  treating  them  as  here  advised. 

"  Cleansing  drinks,"  ao  called^  are  extensively  prescribed  by 
finiers  and  druggets  in  various  parts  of  the  country,  under  the 
lies  that  such  compounds  in  some  way  or  other  promote  expul- 
noD  of  the  cleansing.  These  drinks  are  for  the  most  part  com- 
posed of  stimulating  aromatic  ingredients,  combined  with  pur- 
gitife  and  diuretic  medicines.  They  are  seldom  productive  of 
any  good  effects  beyond  those  which  depend  on  their  purgative 
action,  whilst  their  aromatic  and  resinous  properties  very  fre- 
fiently  render  them  highly  injurious,  by  acting  directly  on  a  class 
of  organs  previously  irritated,  and  probably  in  a  state  of  inOam- 
Bttion.  A  dose  of  saline  purgative  medicine,  such  as  half  a 
poand  to  a  pound  of  Epsom  salts,  with  an  ounce  of  ginger,  and 
balf  a  pound  of  treacle,  mixed  in  a  quart  or  three  pints  of  meal 
grod,  is  frequently  of  service,  and  forins  about  the  only  ^*  cleans- 
ing drink ''  which  the  non-professional  man  should  trust  himself 
to  administer.  If  the  animal  be  really  weak  and  in  low  condition, 
balf  a  pint  to  a  pint  of  good  ale  may  be  combined  with  the  drench 
bere  recommended.  If  the  bowels  are  already  sufficiently  open  to 
htbid  the  use  of  laxative  medicine,  ale  with  treacle-gruel  may  be 
giren  instead.  Ergot  of  rye  is  much  relied  on  by  some,  as  causing 
expulsion  of  the  cleansing.  We  have  not  found  it  to  be  a 
inedicine  to  be  depended  on  in  this  respect.  It  has  been  given 
u  two-drachm  and  half-ounce  dozes  to  pregnant  rabbits  and 
bitches  daily,  for  weeks  together,  without  producing  any  per- 
ceptible nterine  action. — (See  ''  Edin.  Med.  and  Surg.  Journal," 
for  1840.) 

If  the  placenta  is  retained,  and  the  hand  of  the  operator  cannot 
be  introduced  into  the  uterus  in  consequence  of  contraction  of 
the  OS  uteri,  and  if  no  part  of  the  cleansing  can  be  taken  hold  of, 
tbe  calf-bed  must  be  syringed  with  warm  water  by  means  of  a 
suitable  instrument,  which  the  veterinary  surgeon  for  the  most  part 
is  alone  competent  to  use.  It  is  improper  to  attempt  removal  of 
the  cleansing,  as  before  advised,  if  the  hand  cannot  be  introduced 
into  the  uterus  by  applying  a  moderate  degree  of  dilating  pres- 
sure, or  if  the  cleansing  is  so  firmly  attached  as  not  to  give  way 
to  the  application  of  reasonable  force. 

After  some  cases  of  abortion,  as  well  as  after  some  of  ordi- 
nary parturition,  the  cow  is  affected  with  severe  straining,  or 
beif  ing  down,  called  after-pains.  These  will,  in  cases  of  abor- 
tion, sometimes  continue  for  several  days,  and  induce  a  highly 
feverish  state  of  system  in  the  suffering  animal.  They  are  occa- 
fionally  accompanied  by  a  discharge  of  blood,  and  are  mostly 
observed  when  the  cleansing  is  entirely  retained  in  the  uterus. 
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and  apparently  depend  on  the  already  irritable  calf-bed  8ttfferia| 
under  additional  excitement  induced  by  the  dead  weight  am 
peculiar  position  of  the  cleansing,  now  to  be  regarded  as  a  foreigi 
body,  and  which  it  is  desirable  to  expel.  After  ordinary  par- 
turition these  straining  efforts  are  sometimes  so  energetic  as  U 
cause  '*  throwing  down  "  of  the  uterus.  Although  this  accidoil 
seldom  occurs  after  abortion,  in  consequence  of  the  small  size  of 
the  OS  uteri  and  outer  passages,  yet,  for  the  relief  of  the  animal, 
it  is  desirable  that,  if  possible,  these  pains  should  be  overcome, 
Two  or  three  ounces  of  tincture  of  opium  and  two  ounces  of 
nitrous  aether  may  occasionally  be  given  in  a  quart  of  warm  grud. 
The  hand  should  be  introduced  to  ascertain  if  the  cleansing  be 
loosened  and,  as  is  sometimes  the  case,  entangled  upon  itseU 
near  the  neck  of  the  uterus;  if  it  can  be  removed,  or  even 
drawn  towards  the  vagina,  straining  mostly  ceases. 

A  cow  after  abortion  should  be  fed  on  good  food,  but  of  sudi 
a  quality  as  will  induce  a  lax  condition  of  the  bowels;  boiled 
barley  or  linseed,  cooked  roots,  as  turnips  and  carrots,  form 
excellent  diet.  If  from  prolonged  straining  and  other  causes  oi 
irritation  she  is  so  feverish  as  not  to  feed  at  all,  she  must  be 
offered  plenty  of  drink^  and  if  she  will  take  flour  or  linseed  gmd 
sweetened  with  treacle,  we  need  be  under  no  great  anxiety  re- 
garding her  not  feeding.  Provided  she  will  neither  eat  noi 
drink^  we  must  (during  the  time  our  best  endeavours  are  directed 
to  the  removal  of  the  real  cause  of  irritation  and  fever)  support 
her  by  administering  gruel  with  a  horn  or  bottle.  The  stimulat- 
ing drenches  of  the  farrier  and  cowleech  must  be  strictly  avoided; 
if  any  tonics  or  mild  restoratives  be  really  needed,  the  using  ol 
them  can  only  safely  be  intrusted  to  the  veterinary  surgeon. 

When  abortion  is  caused  by  mechanical  injuries  suddenl} 
inflicted,  the  uterus  sometimes  begins  to  contract,  and  forcestbc 
foetus  into  the  os  uteri  and  vagina  before  these  organs  have  beet 
sufficiently  dilated  to  allow  its  free  expulsion.  The  cow  maj 
even  continue  straining  for  days,  and  all  her  eflbrts  only  seem  U 
impact  the  foetus  still  more  flrmly,  and  some  part  of  it,  as  th< 
head,  neck,  or  feet  and  legs,  will  for  this  period  protrude  fron 
the  vulva.  In  some  cases  her  strength  becomes  exhausted,  anc 
she  may  die  undelivered.  This  untoward  event  more  partica 
larly  occurs  to  young  animals,  where  the  passages  to  the  uterai 
have  not  acquired  that  capacity  which  they  attain  during  tb 
process  of  natural  parturition.  The  assistance  of  an  experieneei 
practitioner  is  required  here,  and,  for  the  safety  of  the  mother 
he  frequently  finds  it  needful  to  dissect  away  the  foetus  piece 
meal.  In  some  cases  firm  and  judiciously  applied  pullio| 
force  will  be  sufficient  to  effect  its  abstraction;  in  others  ai 
incision  may  be  made  with  a  suitable  knife  along  the  lower  par 
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of  the  belly  and  chest  of  the  foetus,  the  viscera  of  these  cavities 
lemoved,  then^  by  drawing  at  its  head  and  legs,  the  sides  of  the 
bodj  are  compressed,  and  delivery  is  effected. 

*'  Cross  births,^^  or  ^^  false  presentations,^^  seldom  interfere  with 
ddivery  in  abortion  occurring  at  an  early  period  of  gestation, 
bnt  if  it  be  delayed  till  within  six  or  nine  weeks  of  the  time  of 
Datoial  T)arturition,  they  sometimes  prevent  expulsion  of  the 
icetQs.  False  presentations  with  abortion  are  often  more  difficult 
to  rectify  than  when  they  occur  at  natural  parturition,  and  in 
cues  of  this  kind  the  aid  of  an  experienced  and  dexterous  prac- 
titioner is  required^  whose  best  care  is  needed  to  ensure  the  cow's 
litoy.  If  she  has  been  straining  for  some  time,  and  the  liquor 
L '  amnii  is  partly  evacuated  without  any  appearance  of  the  foetus^ 
s  the  hand  of  the  operator  must  be  introduced  to  ascertain  its 
position.  The  presentation  is  almost  always  unnatural  if  the 
foetus  is  not  expelled  within  a  reasonable  time  after  rupture  of 
the  membranes,  yet  in  some  instances,  although  the  water-l)ag 
bu  burst,  the  cow  is  cruelly  allowed  to  pass  several  days  under 
hboQr-pains  without  attempts  being  made  to  relieve  her.  This 
M  it  culpable  neglect,  for  delay  of  this  kind  always  increases  the 
i£  danger  and  difficulty  of  delivery,  and  retards  recovery.  On  in- 
tiodacing  the  hand  it  is  possible  that  the  os  uteri  may  not  be 
afficiently  open  to  allow  the  necessary  manipulation;  such 
being  the  case,  steady  attempts  may  be  made  to  dilate  it,  and 
toffident  time  allowed  for  the  purpose.  If  the  pains  are  very 
ierere  an  occasional  dose  of  laudanum  may  be  given  to  relieve 
them;  chloroform  is  highly  efficacious  in  promoting  the  same 
end.  Some  persons  advocate  bleeding,  but  this  is  a  remedy 
which,  under  all  ciroumstances  of  the  case,  we  would  rarely 
Mlvise.  Other  practitioners  recommend  the  application  of  ex- 
tract of  belladonna  and  other  sedative  substances  to  the  os  uteri ; 
their  beneficial  action,  however,  is  very  doubtful.  We  believe 
that  cautious  continued  attempts  at  dilatation,  by  expanding  the 
hand  in  the  contracted  part,  affording  due  time  for  the  efforts  of 
nature  herself,  and  the  administration  of  tinct.  opii,  as  advised, 
are  the  safest  and  most  efficient  means  of  promoting  enlargement 
cf  the  OS  uteri.  When  the  opening  is  sufficiently  increased  in 
size,  the  presentation,  if  false,  must  be  rectified,  and  the  foetus 
taken  away.  1'he  methods  of  remedying  these  presentations 
must  be  left  to  the  practitioner,  and  are  chiefly  the  same  as 
those  required  in  like  cases  attendant  on  ordinary  parturition. 
When  delivery  is  completed  the  cleansing  must  be  taken  away 
by  adopting  the  method  before  advised  for  its  removal. 

After  abortion,  even  in  cases  where  the  cleansing  has  been 
expelled,  a  discharge  of  a  peculiar  kind  usually  flows  from  the 
uterus  for  several  weeks  successivelv.     It  is  different  in  character 
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from  the  natural  lochia^  and  if  so  copiously  secreted  at  to  iiiter< 
fere  with  the  comfort  and  health  of  the  animal^  we  maj  advaflh 
tageouslj  counteract  its  ill  effects  bj  occasionallj  syriiqjfing  the 
uterus  with  tepid  water  and  diluted  solutions  of  the  chloride  of 
lime.  Sulphate  of  iron  in  half-omice  d^ses,  finely  powdem^ 
and  given  twice  daily  among  a  mash,  will  be  found  a  very  aseM 
tonic ;  it  also  seems  to  possess  some  effect  in  arresting  the  di^ 
charge  and  in  restoring  the  mu'cous  membrane  of  the  utems  41 
its  healthy  tone. 

Cows,  and  especially  young  ones,  which  hare  aborted,  tad 
have  had  great  difficulty  in  delivery  or  in  getting  nd  of  1I0 
cleansing,  are  frequently  a  long  time  before  they  will  wgm 
*'  take  bulL*'  This  indisposition  for  sexual  connection  with  tiis 
male^  induced  by  injuries  which  the  uterus  has  sustained  aad 
the  shock  which  the  system  as  a  whole  has  received,  is  best  arfl^ 
come  by  giving  tonic  medicines,  using  every  possible  looal  appB* 
cation  to  restore  natural  tone  in  the  uterus,  and  especiaUy  bf 
allowing  plenty  of  good  food,  air,  and  exercise.  Inflammatiso 
of  the  uterus  sometimes  succeeds  abortion;  it  is  indaoed  mort 
frequently  by  the  rough  usage  to  which  the  utems  is  oocaaonaHy 
subject ed,  and  is  known  by  the  animal  becoming  feverish,  beia^ 
off  her  feed,  breathing  quickly  and  laboriously,  arching  the  back» 
straining,  and  voiding  considerable  quantities  of  brownish-lookin|^ 
fluid  tinged  with  blood,  which,  in  advanced  stages  of  disease^  is 
mixed  with  portions  of  the  inner  lining  of  the  uterus,  emittiiig  ft 
highly  offensive  odour. 

In  treating  this  affection  the  uterus  must  be  frequently  bst 
gently  syringed  with  tepid  water;  hot  sacks  or  cloths  wmag 
from  hot  water  must  be  laid  on  the  loins ;  the  bowels  must  be 
kept  gently  open  by  means  of  mild  laxative  medicine  if  reqnived* 
and  plenty  of  tepid  water  or  gruel  must  be  given  to  drink. 
When  a  favourable  change  is  about  taking  place,  the  utenne 
discharge  becomes  lighter  in  colour,  and  eventually  asMunes  the 
character  of  pus ;  return  of  the  appetite  speedily  follows^  and  s 
rapid  abatement  of  the  fever  is  also  obvious.  This  disease,  whao 
owing  to  a  considerable  rent  or  tear  in  the  uterus,  is  generdl] 
fatal  in  a  day  or  two. 

There  are  some  few  cases  in  which  death  succeeds  abortion  u 
a  remarkably  short  space  of  time,  and  seems  to  come  on  withoal 
any  apparent  cause.  It  will,  however,  generally  be  found  tha 
in  instances  of  this  decription  the  cow  has  been  roughly  handled 
has  been  many  hours,  and  may  be  days,  in  painful  labour,  ha: 
had  little  nourishment  afforded,  and  was  perhaps  oonstitutianaU' 
weak  in  the  outset. 
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IV. — Some  Observations  on  the  Chemical  Composition  andApi- 
adtural  Value  of  the  Fossil  Bones  and  Pseudo-Coprolites  of  the 
Crag.    By  Thornton  J.  Herapath. 

It  WW  not  many  yean  since  that  the  celebrated  Professor  Liebig, 
of  Grienen,  in  one  of  hU  works  on  agricultural  chemistr}-,  observed, 
wben  writing  on  the  importance  of  phosphate  of  lime  in  the  vege- 
tible  economy,  ^  In  the  remains  of  an  extinct  animal  world,  Eng- 
land is  to  find  the  meansof  increasing  her  wealth  inag^cultural  pro- 
dice,  as  she  has  already  found  the  great  support  of  her  manu- 
feturing  industry  in  fossil  fuel."  At  that  time,  however,  little 
or  so  attention  was  paid  to  the  prediction,  which  was  regarded 
■erely  as  one  of  the  few  brilliant  but  erroneous  speculations  that 
kve  emanated  from  the  master-mind  of  the  same  most  eminent 
philosopher ;  but  more  recently,  guided  by  science,  geologists  and 
^picDltansts  have  succeeded  in  demonstrating  its  truth,  and  have 
ahovn  that^  in  many  of  the  formations  which  constitute  (if  I 
■ay  be  allowed  to  use  the  expression)  the  groundwork  of  this 
idaud,  lie  concealed  mines  of  manure  almost  equal  in  value  to 
the  guano  of  Africa  and  Peru,  which  is  now  oftentimes  collected 
vith  so  mnch  risk  and  labour,  and  eagerly  purchased  by  our  far- 
Bert  at  so  high  a  price — a  manure,  indeed,  which  only  requires  to 
he  subjected  to  certain  simple  treatment  in  order  to  become  a 
rifal  of  that  most  remarkably  fertilising  substance  in  alleviating 
the  wants  of  the  agriculturists.  The  existence  of  these  fossil  re- 
flttins  in  onr  soil  was,  I  believe,  first  pointed  out  by  Drs.  Man- 
tell  and  Buckland,  though  it  is  to  Professor  Henslow  that  we 
are  indebted  for  having  called  attention  to  their  eminent  agricul- 
tural value,  and  described  the  localities  whence  they  may  be  most 
KMiily  obtained. 

Phosphoric  deposits  have  been  met  with  in  several  formations ; 
hot  would  seem  to  occur  in  by  far  the  greatest  abundance  in  the 
Bore  recent  tertiary  strata,  as  a  layer  between  the  coralline  crag 
and  London  clay.  The  layer  or  stratum  in  question  varies  in 
thidcness  in  different  localities,  sometimes  averaging  not  more 
|haD  two  inches,  whereas  at  others  it  often  exceeds  a  foot  or  18 
inches  in  thickness.  It  consists  almost  entirely  of  the  fractured 
and  rolled  bones  of  cetaceous  and  other  animals,  which  have  been 
thrown  np  and  deposited  there  in  the  <K)nvulsion  that  ended  the 
day  deposit  and  ushered  in  the  crag  or  deeper  sea  formation. 

Mixed  with  these  bones  are  found  many  fish-teeth  and  shells 
of  different  species,  and  likewise  immense  numbers  of  rolled 
vater-wom  pebbles,  which,  at  one  period,  were  imagined  to  be  the 
fossilized  excrements  of  the  animals  themselves^  and  were  on  this 
account  called  coprolites  by  Professor  Henslow  and  others.  Re- 
cently, however,  the  fallacy  of  this  view  has  been  proved,  and  Pro- 
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fessor  Buckland  now  recognises  them  by  the  name  of  pseudo 
false  coprolites,  as  he  does  not  conceive  them  to  be  of  truly 
mal  origin,  but  considers  them  merely  as  calcareous  p'ebbl 
which  have  undergone  a  peculiar  metamorphosis  and  become  i 
pregnated  with  phosphoric  matter  by  long-continued  contact  wii 
decaying  animal  and  vegetable  substances.  Such  phospb 
nodules,  however,  it  must  be  recollected,  contain  a  large  pro 
tion  of  phosphate  of  lime  and  other  earthy  phosphates,  as  wil 
presently  shown,  and  consequently  are  far  from  being  useless  foin 
agricultural  purposes.  In  fact,  as  will  be  hereafter  pointed  oub- 
they  contain  almost  as  large  a  proportion  of  these  fertilizing  iiH-: 
gredients  as  the  bones  with  which  they  are  associated,  and  va^. 
actually  superior  in  this  respect  to  the  true  coprolites  which  an; 
met  with  in  Dorsetshire  and  other  counties.  The  bones  them- 
selves, as  I  have  before  obsen'ed,  generally  occur  in  a  broken  or 
fractured  state,  and  evidently  belonged  for  the  most  part  to  thoM 
rapacious  monsters  the  sharks  and  gigantic  sea-lizards  and  whidflf 
(Enaliosauri  and  Ceteosauri),  which  at  one  period  of  our  earth*s 
history  must  have  existed  in  such  myriads  in  our  oceans  and  teas. 
Still  more  recently,  it  has  been  discovered,  that  somewbtf 
similar  phosphoric  deposits  occur  in  the  lower  strata  of  the  ere- 
taceous  system  ;  that  is  to  say,  in  the  upper  and  lower  green-sand 
formations  which  lie  below  the  chalk ;  and  in  an  excellent  paper 
which  appeared  in  a  recent  Number  of  the  Journal  of  the  Royd 
Agricultural  Society,*  Messrs.  Paine  and  Way  have  directed -at- 
tention  to  them,  pointing  out  their  geological  position  and  the 
manner  in  which  they  may  be  most  economically  collected  and 
applied  to  the  purposes  of  the  agriculturist.  It  is  not  my  inteiH 
tion,  however,  in  this  communication,  to  treat  of  the  fossils  of  tbe 
green- sand — this  subject  having  been  already  so  fully  discussad 
by  the  above-mentioned  gentlemen,  leaves  nothing  to  be  desired. 
In  the  present  memoir,  therefore,  I  purpose  to  confine  mytdf 
almost  entirely  to  the  details  of  my  analyses  of  the  fossil  bones 
and  pseudo-coprolites  of  the  crag — to  the  consideration  of  those 
remains  which  arc  met  with  in  such  enormous  quantities  on  the 
coasts  of  Suffolk,  Norfolk,  and  Essex,  where  several  hundreds  of 
persons  are  now  actively  employed  in  exhuming  and  coUectiiig 
them,  with  the  view  to  their  future  conversion  into  artifidw 
manures.  It  is  from  these  counties,  indeed,  that  Mr.  Liawes,  ol 
Rothamstead,  obtains  nearly  the  whole  of  the  material  he  em- 
ploys in  the  preparation  of  his  well  known  ^^  coprolite  manure;^' 
and  so  extensive  is  the  demand  for  this  description  of  fertilizer! 
for  wheat  and  turnip-growing  lands,  I  am  credibly  informed,  that 
several  thousands  of  tons  of  fossil  bones,  &c.^  are  annually  sold  ii 
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jKt  coantrj  under  one  form  or  another,  and  the  consumption  of 
ihem  is  daily  and  rapidly  increasing. 

'  The  strata  where  these  remains  are  found  in  greatest  abundance 
and  are  most  economically  attainable  (as  I  believe  I  have  before  had 
:4VCision  to  obsen'e),  are  the  loose  green-sands  and  supercreta- 
ceoos  ferruginous  sandy  crag  of  Suffolk,  &c.  The  green- sand 
■  of  Hastings,  where  they  have  been  lately  found,  is  very  super- 
idal,  as  is  also  the  crag.  Both  are  easily  worked  through,  and 
there  the  fossils  are  found  roiled  together  in  large  thick  masses. 
lo  the  more  consolidated  strata,  the  working  of  course  is  more 
opensive,  the  remains  are  more  scattered,  and  the  separation  of 
the  valnable  from  the  useless  portions  is  thus  rendered  almost 
impossible.  The  Suffolk  crag  being  exceedingly  rich  in  fossils, 
both  as  regards  number  and  quality,  and  the  expense  of  water- 
cvria^e  to  any  part  of  the  eastern  coast-line  being  at  the  same 
time  very  trifling,  this  county  necessarily  offers  peculiar  advan- 
tiges  to  those  who  are  engaged  in  this  branch  of  traffic.  The 
contract  which  is  usually  entered  into  in  this  county  for  the  labour 
ofiaisingthese remains, namely,  for  digging,  screening,  washing, and 
suiring,  amounts  to  from  4s,  &d.  to  5,?.  per  ton  ;  whereas,  delivered 
on  board  the  vessel,  the  charge  to  the  purchaser  is  30^.  to  45^. 
per  ton.  This  difference  in  price,  it  must  be  understood,  has  no 
respect  whatever  to  the  chemical  value  of  the  fossils,  but  is  to  be 
Utributed  solely  to  the  cleverness,  or  rather  cupidity  of  the  seller. 
Taking  the  lowest  price,  however,  it  will  be  seen  that  a  clear 
proGt  of  20^.  or  25s.  per  ton  is  gained  by  the  owner  of  the  land. 
So  large^  indeed,  is  the  profit  thus  obtained,  I  have  been  told, 
that  the  produce  of  a  few  acres  in  fossil  bones,  &c.,  when  sold, 
hs  been  often  known  to  realise  the  full  value  of  a  small  estate ; 
vhilst  at  the  same  time  it  must  be  recollected,  that  the  land  itself 
i«  actually  improved  by  the  course  of  treatment  to  which  it  is  sub- 
jected, when  excavating  for  the  fossils.  60/.  to  70Z.,  and  even 
sot,  have  been  repeatedly  given  for  liberty  to  dig  over  a  two- 
acre  field. 

Id  many  parts  of  the  Suffolk  coast,  the  manure  is  prepared  di* 
lecdy  upon  the  spot ;  that  is  to  say,  the  coprolites  and  bones  are 
ledoced  to  a  coarse  powder  in  mills  of  a  peculiar  construction  and 
great  power,  furnished  with  vertical  granite  and  buhr  stones ;  they 
are  afterwards  mixed  with  about  an  equal  weight  of  strong  sul- 
phuric acid  or  oil  of  vitriol,  in  tubs,  &c.,  and  are  thus  converted 
into  superphosphate  of  lime;  whilst  in  other  cases  they  are 
transported  by  water  to  other  places,  where  large  manufactories 
have  been  erected  for  the  preparation  of  artificial  manures. 

A  mere  inspection  of  a  geological  map  of  England  would  suf- 
fice to  point  out  those  places  where  the  remains  will  most  pro- 
bably be  found ;  but  in  order  to  spare  the   reader  the  incon- 
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yenience  of  reference^  I  have  annexed  a  small  map,  which 
the  position  of  the  crag  along  the  coasts  of  the  counties  I 
named.    By  glancing  at  this>  it  will  be  seen,  that  the  cra^  foi 
tion  is  extended  over  a  district  of  country  about  65  or  70  miles  ii 
length  by  10  miles  in  breadth.     Only  a  very  small  portion  of 
district,  however,  has  as  yet  been  examined ;  the  greater  nomi 
of  fossil  quarries  or  mines  (if  they  may  be  so  called)  having  b( 
opened  in  the  neighbourhood  of  Ipswich,  Brampton,   Sul 
Saxmundham,  and  Buxton.     But  this  condition  of  things  will 
exist  much  longer ;  the  eyes  of  the  proprietor  of  the  soil  will 
be  opened  to  the  sources  of  wealth  which  lie  beneath  its  surfi 
and  in   a  short  time — a  very  short   time  perhaps— these 
remams  will  be  sought  after  as  eagerly  as  the  seams  of  coal  witkl 
which  Liebig  has  so  happily  contrasted  them. 

With  regard  to  the  process  of  analysis  which  was  employed  iaJ 
these  examinations,  it  differed  but  slightly  from  that  ordinarily^ 
adopted.     The  only  novelty  consisted  in  the  method  of  estimatingl 
the  fluoride  of  calcium.     The  quantitative  estimation  of  fluorine^  i 
it  is  well  known  to  chemists,  is  accompanied  by  no  slight  diffi«i 
culty,  particularly  when  that  substance  is  associated  with  phoft*f 
phone  and  carbonic  acid.     The  manner  in  which  I  proceeded  to<^ 
effect  it  in  the  present  analyses  was  as  follows : —  \ 

The  finely  powdered  bones  or  coprolites,  having  been  heated  to  ' 
redness,  were  dissolved  in  dilute  hydrochloric  acid,  and  the  solution  ' 
was  then  evaporated  to  dryness.     The  dried  mass  thus  obtained ; 
was  reduced  to  a  fine  powder,  and  heated  to  from  350^  to  400^F«  ' 
in  a  sand-bath,  in  order  to  expel  all  traces  of  hydrochloric  add.  ; 
It  was  afterwards  repeatedly  extracted  with  a  boiling  mixture  of  \ 
alcohol  and  water,  composed  of  equal   parts,    by  measuie,  of-; 
water  and  rectified  spirit.*     The  washing  was  continued  until  the  ^ 
liquid  which  passed  through  the  filter  ceased  to  render  an  acid  \ 
solution  of  nitrate  of  silver  opalescent.     The  insoluble  residue  | 
was  now  heated  to  redness,  intimately  mixed  with  about  a  third  \\ 
of  its  weight  of  pure  silica,  and  placed  in  a  small  flask,  which  v{ 
could  be  weighed  in   a  balance.     To  one  orifice  of  this  flask,  ' 
which  was  furnished  with  two  tubulures^  an  U-shaped  tabe  was  j 
attached,  containing  fibres  of  asbestos  moistened  with  cooce&-  ■{ 
trated  sulphuric  acid,  as  an  absorbent  of  moisture.   Very  eonoen- 
trated  sulphuric  acid,  which  had  been  previously  boiled,  was  next 
added  to  the  mixture  in  the  bottle,  and  the  whole  apparatos  j 
weighed.     Upon  now  exposing  it  to  a  proper  degree  of  heat, 
gaseous  fluoride  of  silicon  (S  F^)   was  evolved,  from  the  quan- 
tity of  which,  as  shown  by  the  loss  of  weight  sustained  by  the 
apparatus  after  the  conclusion  of  the  experiment,  the  proportion 

*  Fluoride  of  calcium  is,  to  a  certain  extent,  toluble  in  water,  but  »  verj  iMtriy, 
if  not  quite,  imolvble  in  dihite  alcoboL-~T.  J.  H. 
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of  fluorine  was  calculated.  It  i^vas  generally  found  necessai 
order  to  ensure  correct  results,  to  remove  the  last  traces  of  flu 
of  silicon  from  the  apparatus  by  means  of  an  air-pump. 

The   process  just  described,  it  will  be  immediately  se< 
essentially  the  same  as  that  which  was  proposed  some  time 
by  Professor  Wohler  ( PoggendorflTs  Annalen,  Band  xlviii.) 
is,  however,  the  best  I  am  acquainted  with,  and  by  adopting 
few  precautions  I  have  noticed,  so  far  as  my  own  experience 
I  think  furnishes  correct  results. 

I  will  now  proceed  to  detail  the  numerical  results  ol 
analyses,  premising  that,  some  few  of  these  have  been  all 
made  known  to  the  public  through  the  pages  of  another  pe 
ical ;  but,  in  order  to  render  the  present  memoir  as  comple 
possible,  it  was  thought  advisable  to  re-introduce  them  here. 


I.  Phospliatic  Earth. 

This  mineral,  which  presented  the  appearance  of  a  ligh 
lo wish-brown  powder,  was  sent  to  my  father  for  analysis 
gentleman  resident  in  Exeter,  who  stated  that  it  was  font 
large  quantity  in  the  green-sand  and  the  lower  strata  of  the  \ 
formations  of  Sussex  and  Surrey.  Some  facts,  however,  that 
been  recently  brought  under  my  notice  induce  me  to  believe 
it  was  nothing  more  than  the  powdered  coprolites  from  the  Si 
crag. 

The  specific  gravity,  at  60°  F.,  was  2-  981. 

The  percentage  composition  was  as  follows : — 


alumina  and  sili- 


3-400 
traces. 

13-240 

traces. 

ditto. 

28*400 

traces. 

0-736 
21-880 
traces. 
24-760 

6-998 
traces. 

some. 

0-586 

100- 

11.  Pseudo-Coprolites. 

a.  The  following  are  the  analyses  of  two  phosphoric  no 
from  the  coast  of  Sufiblk.     They  were  of  an  oval   form. 


"Water 

Organic  matter     . 

Silica,  with  some  silicate  of 

cate  of  iron 
Chloride  of  sodium 
Sulphate  of  soda  . 
Carbonate  of  lime 
Carbonate  of  magnesia 
Sulphate  of  lime  . 
Phosphate  of  lime  (tribasic) 
Phosphate  of  magnesia 
Perphosphate  of  iron  (2Fe*  O 
Phosphate  of  alumina    . 
Phosphate  of  manganese 
Fluoride  of  calcium 
I^ss    .         •         •         . 


H-SPS^ 
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[levied  between  600  and  700  grains  each ;  their  external  sur- 
itofs  were  much  water-worn  and  highly  polished.     They  were 
Ifoimiab-ferruginoas  in  colour,  easily  fractured,  and,  when  tritu- 
mad  in  an  agate  mortar,  yielded  a  yellowish-red  powder. 
Density,  at  60°  F.,  2-815  or  2-850. 

Composition  per  cent. : — 


Water,  with  a  little  organic  matter  •        . 
Salti  soluble  injwater  (chloride  of  sodium  and 

sdphate  of  soda)  •        •        .        .        • 
Silicic  acid,  coloured  red  by  a  little  unde- 

composed  silicate  of  iron 
Carbonate  of  lime 
Carbonate  of  magnesia 
Sulphate  of  lime 
Phosphate  of  lime  (tribasic) 
Phosphate  of  ma^esia 
Perpnosphate  of  iron 
Phosphate  of  alumina 
Oxide  of  manganese 
Flnoride  of  cucium  • 


4-000 
traces. 


3-560 

traces. 


,     6-792 

6-309 

.  10-280 

8-959 

•  a  trace. 

a  trace 

distinct  traces. 

0-611 

.  70-920 

69-099 

traces  only. 

traces. 

.     6-850 

8-616 

.     1-550 

2-026 

•   traces. 

0-016 

.     0-608 

0-804 

Nitrogen,  per  cent.  . 


100-  100- 

>    0*0254    undetermined 


j3.  This  specimen  was  brought  from  the  same  part  of  the  coast 
u  the  preceding,  but  differed  from  them  in  possessing  a  more 
irregular  form,  and  in  exhibiting  imperfect  evidences  of  a  bony  (?) 
itmcture. 

It  was  found  impossible  to  determine  its  specific  gravity,  in 
GODsequence  of  the  presence  of  numerous  air-cavities. 

Analysis  showed  it  to  possess  the  subjacent  per-centage  com- 
position : — 

Water,  driven  off  at  from  300°  to  350°  F.  .  .  2-600 
Water  and  organic  matters  expelled  at  a  red  heat  9*000 
Chloride  of  sodium,  &c evident  traces. 


Carbonate  of  lime 
Carbonate  of  magnesia 
Sulphate  of  lime 
Phosphate  of  lime 
Phosphate  of  ma^esia 
Perpnosphate  of  u'on  • 
Phosphate  of  alumina 
Peroxide  of  iron 
Alumina    . 

Fluoride  of  calcium    • 
Silicic  acid         • 


The  proportion  of  nitrogen  was  not  estimated. 

TOL,  XII. 


39-500 

0-520 
distinct  traces. 
15-860 
traces. 

9-200 

4-708 

none. 

6-212 

1*698 
10-601 


99-899 


H 
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y.  These  psendo-coprolites  were  very  t  i  >n  vppmnmn  i 
those  described  under  a,  hot  were  obMM«.«^  JTomk  a  difosi 
source.  Thej  were  kindly  presented  to  me  by  the  l«te  It 
Weddell;  of  Aldborouf^h,  luiving  been  collected  in  the  neigkbssJ 

hood  of  Sutton,  in  Suffolk, 

Their  densities  were  respectively  2*7216  and  2*7891|.wUh 
their  composition  per  cent,  was  as  follows : — 


Water  and  organic  matters 

• 

( 

.      7'200 

9-210 

Chloride  of  sodium  and  sulphate  of  soda  traces* 

tnccs* 

Carbonate  of  lime      .        .         •        .     18*  514 

5-176 

Carbonate  of  magnesia 

t        • 

4 

0-855 

2-016 

Sulphate  of  lime 

>         < 

>       1 

some. 

1-161 

Phosphate  of  lime 

■ 

* 

.    61018 

45-815 

Phosphate  of  ma^esia 
Perphosphate  of  iron 

• 

• 

traces. 

some. 

8-902 

12-476 

Phosphate  of  alumina 

2-700 

6387 

Oxide  of  manganese    . 

.      0-057 

0*267 

Peroxide  of  iron 

,          — 

«_ 

Alumina  .        •         .         . 

— 

— .  - 

Fluoride  of  calcium    . 

3ij8a 

2*688 

Silicic  acid  and  loss  . 

7*593 

14-804 

100 


100 


i««*< 


Nitrogen,  per  cent 0*0289 


0*01989 


1^.  Three  other  specimens^  received  at  different  times  from  oQm 
parties^  contained^  of — 


Per  Cent. 


Earthy  and  other  phosphates 
Fluoride  of  calcium 
Nitrc^en 


64-056  79-545  67'176 

0-3U  2-554  2*768 

traces  0*0314    undetemiinet 


III.   True  Coprolites. 

a.  This  coprolite  was  obtained  from  the  lias  of  Ljme  Regis,  i 
Dorsetshire,  and  was  presented  to  me  bj  my  friend  Mr.  Barke 
of  Budleigh  Salter  ton.  It  was  rather  larg^e,  being  above  nil 
ounces  in  weight,  was  of  a  grayish  colour,  and,  when  brokei 
exhibited  some  traces  of  a  crystalline  strucUire.  It  wtts  ooi 
siderably  softer  than  any  of  the  pseudo-coprotites  abore  describe< 
and  furnished  a  grayish- white  powder.  Many  scales  of  dUTerei 
extinct  fishes  and  other  organic  remains  were  to  be  perceived  c 
the  external  surface ;  the  greater  proportion  of  theni  appeared  t 
belong  to  a  species  of  fish  which  is  known  to  ichtbycdogists  I 
the  name  of  Pholidophoms  limbatus. 

Its  density  was  about  2*644  or  2*700,  and  its  composition  p 
cent,  was  as  follows  ^^ 
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^ 


I 

II. 

M«B.« 

6*240 

6 -124 

6*1820 

traces. 

tmees. 

traces. 

23*640 

23-708 

28*6740 

none. 

none. 

none. 

1-740 

1-801 

1*7705 

60*726 

60*813 

60*7695 

a  little. 

a  HtUe. 

a  little. 

3-980 

4M35 

4*0575 

a  little. 

a  little. 

a  little. 

2*094 

1-1194 

f9940 

none. 

none. 

none. 

1*580 

1*525 

1  *  5525 

filter  and  oraanic  matter 

Uoride  of  8<Kiium  and  sulphate 

offloda 

ffbonste  oflime   • 

iri>ODate  of  magnesia 

ilphate  of  Hme 

Msphate  of  lime  . 

losphate  of  ma^esia 

srphofphate  of  iron 

NMphate  of  alumina 

irozideofiron 

iimina        • 

icic  acid,  with  fluoride  of  cal- 

cioiii,  and  losA     • 


100*  100*  loo* 

The  proportion  of  nitrogen  amounted  to  0*0826  per  cent. 

Below  are  given  the  resolta  of  my  analysis  of  another  saiirio- 
oKte,  very  similar  in  appearance  to  the  preceding^  which  was 
rise  obtained  from  Lyme  Regis. 
ensity,  at  60°  F.,  2  *  799. 

was  composed  in  the  100  parts  of— 

Water 

Organic  matters  .... 

Carbonate  of  lime         .... 
Carbonate  of  magnesia  .        #        *        . 

Sulphate  of  lime 

Phosphate  of  lime            ) 
Phosphate  of  magnesia    )     •        '        *        ' 
Perpnosphate  of  iron     .....      6*182 
Phosphate  of  alumina 1*276 

nuoride  of  calcium      .        .        .      {*{f^^Lrl^;SbT^^^ 
Sihcic  acid 0-733 

A  fragment  of  a  large  coprolite^  which  I  bought  from  a 
T  in  minerals  at  Clifton^  was  found  to  contain — 

Water  and  organic  matter  •         •         #         •  9*3616 

Chloride  of  sodium^  &c traces. 

Carbonic  acid     ••••*•  15*9348 
Sulphuric  acid  •..*..!  *2735 

Phosphoric  acid          •         •         .         •         «  22*2275 

Lime  and  magnesia    •        •         .        .         .  44*4695 

Oxides  of  iron  and  manganese,  with  alumina  2*4549 

Fluoride  of  calcium 1  '3679 

Silicic  acid 2*1106 


3*976 
2*001 
28-121 
0-423 
2-026 

53*996 


99*2003 
e  person^  from  whom  I  purchased  this  specimen,  could  not 
Q  me  from  what  locality  it  originally  came. 

the  first  of  these  aualyses,  the  {^ospboric  acid  was  estimated  by  M.  Schultze'g 
,  at  perphospbate  of  iron ;  iu  the  lecond,  as  phosphate  of  lead. 

u2 
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S.  An  ichthyo  or  fish-coprolite,  from  Tenby,  presented  1 

by  Mr.  Barker,  when  separated  carefully  from  the  snrrou 

matrix,  was  found  upon  analysis  to  contain — 

Water 11  •400 

Carbonic  acid 16*544 

Sulphuric  acid 1'186 

Phosphoric  acid 15*4016 

Lime 23*4914 

Oxide  of  iron 7'4737 

Alumina 5*7033 

Silica  and  fluoride  of  calcium      .         .         .  18*8000 

100* 

The  matrix,  on  the  contrary,  contained  only  0*  1263  pel 
of  phosphoric  acid. 

IV.  Fossil  Bones. 

The  majority  of  these  remains  which   I  have  examined 
obtained  from  the  bone  quarries  in  the  neighbourhood  of  S 
in  Suffolk,  by  the  late  Mr.  Weddell,  of  Aldborough,  by 
they  were  kindly  presented  to  me. 

The  sample  which  this  gentleman  forwarded  to  me  evi< 
consisted  principally  of  bones  of  extinct  cetaceans ;  and  the 
could  be  readily  divided  into  two  classes,  according  to  the  a] 
ance  they  presented.     The  bones  of  the  first  class  (a)  wen 
frangible,  and  possessed  a  somewhat  porous  or  spongy  te 
caused  by  the  existence  of  numerous  minute  cavities  or  air 
in  the  substance  of  the  bone ;  whilst  those  of  the  second  clas 
on  the  contrary,  were  very  solid,  and  possessed  a  fibrous  stru 
They  were  much  harder  than  the  former,  and  readily  took 
polish.     The  air-cells  in  the  latter  were  invisible  to  the  unai 
eye,  and  could  only  be  detected  by  examining  thin  sections 
bone  under  the  microscope. 

a.  Annexed  are  the  results  of  two  separate  analyses  of 
bones. 


1 

Water  driven  off  at  300°  to  350°  Fahr.      . 

3*361 

2-912 

8- 

Water  and  organic  matten  expelled  at  a  red 

heat           ••••.• 

4-351 

3-361 

3- 

Carbonate  of  lime 

27-400 

23*800 

25- 

Carbonate  of  magnesia     .... 

0-371 

0-286 

0* 

Sulphate  of  lime     •         •         .         •         . 

0-514 

traces 

0* 

Phosphate  of  lime,  with  tome  phosphate  of 

magnesia  •.•••• 

49-632 

56*966 

52- 

Perphosphate  of  iron        •         •         .         • 

6*600 

4-800 

fi- 

Phosphate  of  alumina      •         .         •         . 

3*400 

4*638 

4* 

Fluoride  of  calcium         •         •         .         . 

8-657 

undetermined 

3* 

Silicic  acid  ••..•• 

0*626 

0-098 

0- 

99-912 

•         • 

99* 

Nitrogen,  per  cent.          «... 

0-1244 

undeten 

ained 
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\  I  have  given  below  the  numerical  results  of  the  analyses  of 
^  different  specimens : — 


ifiegnTity 

» 

• 

2-644 

2-874 

2-907 

Mean. 

erdrifen  off  at  300°  or  dSO""  Fab. 

2-000 

2-760 

1-976 

2-2453 

it  tod  organic  matters  expelled 

1  red  heat  •         •         .         . 

4-786 

5-321 

4-679 

4-9287 

ooate  of  lime      • 

21-000 

16-400 

17-600 

18-3333 

oDiteof  magoeiia 

1-089 

0-252 

some 

0-4470(?) 

Inte  of  lime         • 

0-298 

a  little 

0-896 

0-3980 

phate  of  lime       • 
phate  of  magnesia 

■} 

58«781 

61-175 

62-721 

60-8923 

Msphate  of  iron  . 

6-600 

9-400 

5*200 

7*0660 

phtte  of  aldmina 

1-200 

0-400 

2-416 

1-3350 

ide  of  calcium    . 

undetermined] 

undetermined 

4-167 

4-1670(?) 

cacid       • 

0-120 

0-261 

0-200 

0-1700 

•  • 

•  • 

98-855 

99-9826 

gai,  per  cent.     • 

• 

• 

undetermined 

0-0838 

0-0482 

•  • 

'able  I.  (page  102)  and  table  II.  contain  my  results  in  a  con- 
led  form : — 

Fossil  Bones. — ^Table  II. 


1. 

2. 

a 

4. 

5. 

•        •         •   li  •        •        • 

S-6440 

2-8740 

2-9070 

2*  5680 

undetermined 

«fc  S00O-S50O  Fahr. 

S-0000 

2-7605 

1*9765 

3-3611 

2-9119 

de  matter  (by  a  red  heat) 

4«7861 

5-3210 

4*6796 

4*3511 

3-3616 

9*8108 

7-3480 

7*7440 

12*2503 

10*6818 

0*1752 

a  little 

0-5270 

0*3024 

traces 

30-9761 

32*9856 

82-9141 

28*3359 

32- 9S78 

43-3687 

42-0962 

44*1061 

42-1204 

41*4636 

0-5086 

0-1200 

■ome 

0*1767 

0*1362 

3-4738 

4*9474 

1*8943 

3*4738 

2*5264 

MM      •         .         .         •         . 

•  • 

aome 

•  • 

some 

•  • 

0-3892 

0*1298 

1-0600 

1-1027 

1-5041 

qh 

4* 1670 

undetermined 

undetermined 

8-6571 

undetermined 

0-1121 

0-1610 

0-1992 

0-6160 

0-0980 

99-7676 

•  • 

•  • 

99*7475 

•  • 

undetermined 

0*0838 

0-0482 

0-1244 

undetermined 

rhe  facts  which  I  consider  have  been  proved  by  the  preceding 
lyses  are — 

St.  That  the  pseudo  or  false  coprolites  of  the  Suffolk  and 
Tey  crag  are  as  rich  in  phosphoric  acid  as  the  true  icthyo  and 
rio  coprolites  of  other  formations. 

{nd.  That  the  proportion  of  phosphoric  acid  in  the  pseudo- 
irolites  and  phosphorites  varies  from  about  12*5  to  37*25  per 
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;  tbe  average  pfutiurtiou^  however^  l^eiiig'  about  32  or  33  per 
eeot:^  oonteqiiently,  leaTing  the  nitrogen  aBMl  other  oonstittteotft 
tat  of  connderatioii,  powdered  cc^ohtes  may  be  said  to  poasest 
al  1ml  an  eqaal  agricubarai  value  with  the  bones  of  animals* 

M.  That  the  proportion  of  fluoride  of  caldnm  preeent  in  these 
phosphorites  varies  exceedingly,  sometimes  occurring  only  in 
tnoesy  whereas  at  others  it  amounts  to  as  much  as  4»  1  per  cent. 

4dL  That  tbe  fossil  bones  of  the  crag  are  generally  richer  in 
phosphoric  acid  than  normal  boneS|  and,  th^fore,  are  equally 
veil,  if  not  better,  adapted  than  them  for  the  fertilization  of  land.f 

Sth.  That  the  proportion  of  fluorine  which  is  met  with  in  the 
bones  of  extinct  animals  and  fishes  is  considerably  greater  than 
that  in  those  of  any  species  now  in  existence.} 

Fosnl  bones,  as  an  average,  contain^  according  to  my  experi- 
ments, 3*912  percent,  of  fluoride  of  calcium,  whereas  the  bones 
of  species  of  animals  now  in  existence,  according  to  Berzelius, 
ooDtain  it  only  in  very  small  quantity,  certainly  not  more  than  1 
percent 

6th.  That  the  proportion  of  phosphates  and  fluoride  of  calcium 
is  greater  in  die  hard  and  solid  bones  than  in  those  which  possess 
a  more  open  and  spongy  texture. 

*  Aeeording  to  the  ret ults  of  previoiu  experimenten  thew  nodules  cootain — 
yrom  24  to  25  per  cent,  of  phdftphoric  acid  Qlr,  Way). 
„     26  to  26  , ,  , ,  (Dr.  Gilbert). 

„     22-2  to  28-74      ,,  ,,  (Mr.  Nesbitt). 

t  The  Mowins  table  contains  Ae  resalts  of  Hx  most  recent  ezperimente  of  .Prof. 
IMiiiid,  and  ibovs  tbe  proportion  of  phospbotic  acid  and  phoiphates  wbioh  if  met 
lift  in  tibe  bonei  of  dlffiarent  animals  :— 

Bones  in  their  normal  state. 
;j       Ox  Bones.  Sheep.  Hunan. 

T^O.%/     •}  58-30  \    ^^j  62-70  1   ^j.o.f  59-90  1  .__^ 
"%orP^    •  }    3-09  j  28-04  I    1.59  J  29-80  |    j.^^  J  2830 

^piopoftion  in  the  boas^^after  being  deprived  of  organic  mattnr,  was  at  feUoirt  >-• 

OxBonea.  Sheep.  Human. 

™lA»teoflime      .     .  1   83-07  1  =P0»|  84^39  1  =PO»/  86*73  1  «P0» 
Pl»oii)hate  of  magnesia    ./     2-98  J   39-96  \     2«15  j  40-12   I     1*74  j   40-52 

No  analyses  of  the  bones  of  cetacean  animals  have  been  published. 

I  In  the  bones  which  he  examined,  Middleton  found  a  much  larger  amount  of 
"QOTioe.    The  proportion  of  fluoride  of  calcium  per  cent,  was  as  follows  :— 


Cohuoehyltu  €Ula8  of  the  Sewalic  Hills 
Fessil  ruminant  (^  the  Sewalic     . 
Fossil  horse  of  ditto  •         •         • 
Fossil  camel  of  ditto 
Fossil  alligator  of  ditto       .         • 
Igoanodon  of  the  Wealden. 

{Gteek  skull  (2000  years  old) 
Skull  of  an  Egyptian  mummy 
Raoent  skull        • 


11*68 
10*69 
11*24 
11*16 

4*85 
11-51 
5-04 
2-34 
l-88tol*99 
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7th.  That  the  proportion  of  nitrogen  contained  in  foss 
bones  is  only  very  minute ;  and  it  is  therefore  clear  that,  d 
the  process  of  fossilization,  the  nitrc^enous  or  gelatinous  p 
the  bones  becomes  dissolv^  out  from  the  earthy  and  inac 
portion,  or  is  decomposed  by  the  oxidizing  action  of  the  aii 
dissipated  in  the  form  of  gas.* 

Besides  the  above,  I  have  also  been  enabled  to  detei 
another  interesting  fact ;  namely,  that  the  phosphoric  acic 
fluorine  occur  in  largest  proportion  in  the  external  layers  o 
pseudo-coprolites.  Thus,  the  most  external  portion  of  o 
these  nodules  contained — 

1*105  per  cent,  of  fluoride  of  calcium,  and 
40*019  per  cent,  of  phosphoric  acid; 

whereas  the  central  portion  contained  only 

0*611  per  cent,  of  the  fluoride,  and 
34*015  per  cent,  of  phosphoric  acid. 

In  the  second  specimen  which  was  examined  in  this  wa; 
differences  were  still  more  strongly  marked.  The  results 
as  follows : — 

Exterior  portion.         Interior  pocti<m. 

Fluoride  of  calcium        ,     .     .     3*996     .     .       1'961 
Phosphoric  acid 32*043     .     .     21*046 

Now,  the  above  results  would  certainly  ^o  far  to  prove  th 
rectness  of  Dr.  Buckland*s  vfews  with  regard  to  the  mo 
formation  of  these  strange  fossils.  According  to  Drs.  Buc 
and  Playfair,  the  phosphoric  nodules  in  question  originally 
sisted  of  marl-stone,  chalk,  or  soft  limestone,  and  became  im 
nated  with  phosphoric  acid  only  by  long-continued  contact 
decomposing  animal  exuviae  and  other  organic  matter, 
possessing  a  greater  affinity  for  phosphoric  acid  than  it  do< 
carbonic  acid,  a  kind  of  exchange  of  elements,  or  pseudomc 

*  The  same  result  was  arrived  at  by  M.  Marcfaand.    This  chemist  analjri 

rimens  of  the  fossil  bones  of  a  species  of  bear :  one  of  these  (I.)  (tad  bem  fo 
surface  of  the  soil;  the  other  (II),  on  the  contrary,  had  been  dug  up 
comiderable  depth.    The  following  are  the  results  of  his  aiialysis  ;— 


Organic  matter 
Phosphate  of  lime    • 
Carbonate  of  lime    . 
Sulphate  of  lime 
Fluoride  of  calcium 
Phosphate  of  magnesia 
Sdica    .         .         • 
Oxides  of  iron  and  manganese 
Soda  and  loss  •         . 


I. 

n. 

4*20 

16-24 

62-11 

56-01 

13-24 

13-lS 

12-26 

7-14 

2-12 

1*96 

0*50 

0*30 

2*12 

2*15 

2-12 

2*00 

1»34 

1-08 

1U0< 


100< 


Here  it  will  be  seen  that  the  bone  which  had  been  exposed  to  the  action  of 
contained  only  a  little  more  than  one-fourth  as  mudi  organic  matter  as  the  oU» 
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conrenioii  of  carbonate  into  phosphat^of  lime,  took  place,  and  they 
.  oqipoie  that  it  was  in  this  way  that  the  phosphorites  were  formed 
p  m  all  the  strata  of  the  crag.  The  nodules  having  been  imbued 
Wfdi  phosphoric  matter  ^^from  their  matrix  in  the  London  clay/' 
wiites  Dr.  Buckland,  ''  they  were  dislodged  by  the  waters  of  the 
Mas  of  the  first  period,  and  accumulated  by  myriads  at  the  bottom 
of  those  shallow  seas  where  is  now  the  coast  of  Suffolk.  Here 
they  were  long  rolled  together  with  the  bones  of  large  mammalia 
aad  fishes,  and  with  the  shells  of  molluscous  creatures  that  lived  in 
\  ikdls.  From  the  bottom  of  this  sea  they  have  been  raised  to  form 
the  dry  lands  along  the  shores  of  Suffolk,  whence  they  are  now  ex- 
tracted as  articles  of  commercial  value  and  ground  to  powder  in 
the  mills  of  Mr.  Lawes,  at  Deptford,  to  supply  our  farms  with 
a  valuable  substitute  for  guano,  under  the  accepted  name  of 
CDprolite  manure." 

Dr.  Buckland  has  even  proposed  to  take  advantage  of  this 
carious  property  which  is  possessed  by  calcareous  matter,  and 
render  it  of  service  in  the  production  of  a  similar  manure  from 
the  sewage  and  sewerage- water  of  large  cities.  He  says  he  has  no 
doobt  that  the  addition  of  carbonic  acid  to  sewage,  and  protoxide 
of  iron  and  salt,  with  a  moderate  heat,  would  induce  conditions 
approaching  to  those  under  which  analogous  compounds  were 
formed  from  putrescent  animal  and  vegetable  matter  in  ancient 
deposits,  both  under  salt  and  fresh  water,  throughout  all  geolo- 
gical time. 

The  only  serious  objection  to  this  scheme  lies  in  the  long  period 
of  time  that  would  be  required  in  order  to  effect  the  desired  con- 
veraon. 

Thornton  J.  Herapath, 

Assistant  Lecturer  on  Practical  Chemistry 
at  the  Bristol  School  of  Medicine. 

Mansion-House,  Old  Park,  Bristol, 
Jufy  17,  1851. 


V. — Essay  on  the  Cultivation  of  Oats.    By  John  Haxton. 

Prize  Essay. 

The  cultivation  of  oats  is  very  general  throughout  the  whole  of 
Scotland,  Ireland,  and  the  North  and  West  of  England.  In  the 
two  former  countries  it  forms  a  prominent  feature  in  nearly  every 
n>tation  of  crops,  and  although  less  so  in  the  districu  of  England 
Inferred  to,  the  practice  is  sufficiently  common  to  warrant  us  in 
classifying  them  along  with  Scotland  and  Ireland,  as  possessing  a 
toil  and  climate  adapted  to  the  special  requirements  of  the  oat 
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pisnt  Scotland,  bawevex,  may  be  conndered  ai  he  proper  typi 
of  an  oat-growing  oonatr  J.  Its  climate  is  cool — theineaammiiiii 
temperatore  of  July  not  exceeding  GS""  Fahr.  in  OEdiaary  jmmi 
even  in  the  wannest  parts  of  the  country;  and  theaciiliagenenflf 
well  adapted  to  the  growth  of  oats — there  being  no  chalk  depMH 
like  those  of  Surrey  and  Wiltshire,  and  a  rexy  inoansidcraUa 
amount  of  sands  like  those  that  prevail  in  the  county  otNoMik^ 
The  meteorological  influences  whidi  afiect  the  growth  of  tkt 
oat  plant,  differ  considerably  from  those  that  control  that  oC  wbfll 
and  barley ;  so  much  so,  that  the  very  causes  which  oonapiiit  It 
render  its  cultivation  more  successful  in  Scotland  and  Irelani 
than  in  South  England,  give  these  countries  a  climatic  diaiaoM 
tar  less  favourable  to  the  growth  of  wheat  and  barley.  We  ham 
only  to  glance  at  the  market  prices  of  the  different  descriptiaas  of 
grain  in  each  country  in  order  to  be  made  aware  of  the  net,  thai 
the  wheat  and  barley  grown  in  proper  soils  to  the  south  of  ths 
Humber,  excluding  the  Fens,  are  as  superior  to  those  grown  10 
the  north  of  the  Tweed,  as  the  oats  of  the  latter  oountxy  are  to 
those  of  the  former.  The  geological  characters  of  the  two  dislneli 
of  country  alluded  to  are,  no  doubt,  considerably  difierent,  bat 
they  are  not  sufficiently  so  to  account  for  the  fact  that  the  more 
northerly  produces,  even  with  very  ordinary  cultivation,  exceUeal 
crops  of  oats  both  as  to  quality  and  quantity.  The  fact  abo  dial 
the  cultivation  of  oats  becomes  more  successful  as  we  proceed 
northward  and  westward  in  England,  leads  to  the  inference  thai 
the  increased  capabilities  of  these  districts  for  growing  this  grain 
are  due  in  a  great  measure  to  climatic  causes,  and  not  to  the 
physical  or  chemical  nature  of  the  soil.  This  position  will  iqppen 
the  stronger,  if  we  take  into  consideration  the  extraordinar} 
results  that  have  been  produced  by  certain  climatic  aberrationi 
which  have  occurred  within  the  period  of  the  present  century. 
The  hot,  dry  summer  of  1826,  rendered  the  oat  crop  in  Scotland 
an  extremely  light  one,  especially  in  the  drier  districts,  but  in  the 
cold  high-lying  land  where  the  maximum  temperature  was  more 
moderate,  it  was  an  average  crop ;  and  in  some  cases  where  the 
land  was  in  good  order,  even  considerably  above  "it.  The  wheal 
crop  of  1826,  on  the  contrary,  was  the  finest  ever  seen  in  Scotland, 
and  bore  a  marked  resemblance  to  the  superior  quality  of  thai 
grown  in  South  England  in  moderately  warm  years.  These  facti 
show  the  influence  of  climate  on  the  productionsof  a  oomtry,  and 
although  the  case  adduced  in  illustration  is  no  doubt  an  extrcBM 
one,  it  proves  that  similar  atmospheric  causes  produce  simiisa 
results  irrespective,  in  a  great  measure,  of  the  geological  charactei 
of  the  soil,  and  that  the  nearer  the  climatic  conditions  of  Scotland 
in  any  year,  approach  to  those  common  to  South  England,  Ac 
worse  is  the  crop  of  oats  and  the  better  the  produce  and  qoalit] 
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;  «(  wheat  and  barley  in  the  former  country.  In  other  countries 
ISO,  both  on  the  continents  of  Europe  and  America,  lying  within 
the  nme  parallels  of  latitude  as  Scotland  and  the  North  of 
Eai^siid*  the  crops  of  oats  are  always  inferior  owing  to  the  high 
nnge  of  snnuner  temperature  that  prevails.  We  may  safely  con- 
dode,  therefore,  that  the  northern  parts  of  Britain,  and  nearly 
dis  whole  of  Ireland^  owe  their  oat-producing  capabilities  pri- 
■srily  to  their  insular  position,  and  secondarily  to  their  moun- 
{  tuDoas  character — a  combination  which  not  only  occasions  the 
\  tnHence  of  a  large  amount'of  aqueous  vapour  in  the  atmosphere, 
\  ha  slso  insures  its  deposition  on  the  ground  in  the  form  of 
>    mfrashing  rains,  mists,  and  dews. 

'  Bat  natural  causes  originating  in  the  soil  and  climate  are  mo- 
'  dified  in  their  results  by  cultivation,  and  hence  we  may  infer  that 
:  II  iapoved  practices  in  husbandry  have  rendered  Scotland  better 
;  dbptad  to  the  growth  of  wheat  and  barley  than  it  was  fifty  years 
;  igo,  so  may  they  modify  the  effects  of  the  soil  and  climate  of 
i  Sooth  England,  and  render  the  cultivation  of  oats,  where  that  is 
;  desuable,  a  matter  of  greater  certainty  and  success  than  it  has 
:   Utberto  been«. 

From  what  has  been  said  it  will  be  seen  that  the  successful  culti- 
lation  of  oats  depends  more  upon  a  moderate  degree  of  temperature 
•ad  moisture  in  the  atmosphere  than  upon  the  nature  of  the  soil ; 
•ad  as  a  proof  of  this  we  find  that  good  farming  produces  good 
crops  of  oats  on  nearly  all  varieties  of  soil  in  Scotland.  Of 
ooQiae  there  are  some  soils  naturally  better  adapted  to  their 
growth  than  others,  and  there  are  also  certain  districts  where  one 
fariety  of  oats  succeeds  while  another  fails,  but  neither  of  these 
iSects  the  point  in  question — they  only  prove  that  there  are 
differences  of  degree  in  the  success  attending  the  cultivation  of  a 
crop.  We  shall  therefore  proceed  to  consider  in  detail  the  several 
ritwes  of  soils  upon  which  oats  may  be  grown  successfully,  and 
thoie  also,  comprising  a  very  few,  that  are  not  adapted  to  their 

(TOWth. 

Soils  best  adapted  to  tJie  Growth  of  Oats, — The  best  soils  for 
tbe  earlier  varieties  of  oats,  such  as  the  Potato  Oat,  Sandy>  Sherrifif, 
Hopetoun,  &c.,  are  those  derived  from  the  alluvial  deposits  of 
the  trap  and  new  red  sandstone  formations  which  form  the  lower 
parts  of  valleys,  and  the  more  level  portions  of  the  country,  where 
thsK  ro^ks  abound.  The  richer  class  of  granite  soils  are  also 
««11  adapted  for  early  oats.  As  a  general  rule  we  may  state  that 
wherever  a  soil  has  been  formed  by  the  alluvium  of  rocks  or  strata 
not  characterised  by  the  presence  of  too  great  an  amount  of 
iliuninous  or  clayey  matter,  there  we  have  a  soil  which,  if  drained 
lad  in  proper  condition,  will  produce  excellent  crops  of  the  finer 
varieties  of  oats.    The  county  of  East  Lothian,  mostly  consisting 
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of  alluvial  loam,  with  partial  outburats  of  trap  throngrh  the  tor* 
face,  produces  oats  of  a  quality  so  superior  as  to  weigh  44  fi 
46  lbs.  per  bushel,  while  the  yield  often  reaches  10  and  II 
quarters  per  imperial  acre.  The  county  of  Fife,  situated  on  tlid 
opposite  side  of  the  Firth  of  Forth,  also  produces  fine  cropt  df 
oats.  The  southern  part  of  this  county  is  similar  in  miny 
respects  to  the  Lothians — -'the  soil  being  composed  of  a  mixtmir 
of  trap  debris  and  red  and  yellow  sandstone  deposits.  Hh^ 
northern  portion  is  entirely  composed  of  the  various  kinds  df 
trap,  greenstone,  basalt,  amygdaloid,  and  porphyry,  sometimel 
distinct  and  isolated,  but  more  commonly  blended  tc^ether.  All 
soils  derived  from  these  rocks  are  more  or  less  productive  (t 
oats,  and  even  the  thinner  and  drier  portions  towards  the  uppv 
parts  of  the  hills  yield  bulky  crops  of  oats  if  sheep-folded,  and 
laid  down  two  years  to  grass.  The  lower  parts  furnish  a  deep 
rich  alluvium  upon  which  excellent  crops  can  be  grown  widi 
little  trouble  or  expense. 

The  mountain  limestone  soils  also  produce  good  crops  of  oati^ 
but  they  require  to  be  more  highly  manured  than  the  freer  traps 
and  loams.  When  properly  drained,  and  otherwise  in  good  con- 
dition^ these  yield  large  crops  of  oats,  but  the  quality  of  the  grain 
is  never  equal  to  that  obtained  on  those  first-mentioned.  In  dry 
summers,  however,  the  mountain  limestone  soils  are  often  more 
productive  of  oats  than  the  drier  and  freer  ones  are,  owing  to  the 
more  retentive  nature  of  the  subsoil. 

On  the  clay  soils  of  the  Carses  of  Gowrie  and  Stirling,  derived 
principally  from  the  old  red  sandstones,  the  cultivation  of  oats  is 
very  precarious,  and  the  yield  greatly  depends  on  the  character 
of  the  seed  time.  When  the  ground  has  been  properly  mellowed 
by  exposure  to  frost,  the  sowing  season  dry,  and  the  summer  not 
too  wet,  very  heavy  crops  of  oats  are  obtained  on  Carse  land,  but 
unless  all  the  circumstances  be  favourable  the  oat  crop  is  sure  to 
prove  an  inferior  one,  and  hence  it  does  not  occupy  so  prominent 
or  important  a  position  in  the  rotations  followed  on  such  «oilt  ai 
wheat.  Oats  are  found  to  succeed  best  on  clay  land,  after  a  Grof] 
of  red  clover,  and  the  stronger  the  clover  is,  the  better  is  the  com. 
The  roots  of  the  clover,  no  doubt,  tend  greatly  to  open  np  the 
soil,  and  to  render  it  more  friable  and  less  apt  to  consolidate 
around  the  tender  rootlets  of  the  oat  plant.  Whenever  we  ge* 
beyond  the  edge  of  these  clay  basins  we  find  a  much  lighter  aoi 
lying  on  the  outskirts,  where  the  cultivation  of  oats  becomes 
highly  successful,  and  on  which  this  crop  may  be  allowed  to  fom 
a  regular  part  of  the  rotation. 

The  soils  in  England  which  are  analogous  in  their  agricultura 
character  to  the  Carses  of  Scotland  are  the  Wealds  of  Kent 
Surrey,  and  Sussex,  the  Gault  of  Cambridge  and  Huntingdon 
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dures,  and  the  different  varieties  of  clay  denominated  London  and 

Plastic  days.     On  all  these  soils  it  is  desirable  to  introduce  oats 

iBto  the  rotation  of  cropping,  because  of  their  unfitness  for  the 

I  production  of  barley.     Wheat  and  beans  are  the  principal  crops 

csluvated,  and  oould  oats  be  profitably  grown,  their  introduction 

;  lould  serve  the  purpose   of  varying  and  lengthening  out  the 

coarse  of  cropping.     The  better  portions  of  these  clay  soils,  when 

prapwly  drained,  are  well  adapted  to  the  growth  of  oats,  but  on 

tha  stiffer,  stronger,  and  jnore  tenacious  class,  it  becomes  exceed- 

m^j  precarious.      Draining  and  liming  would  greatly  modify 

their  stubborn  character,  and  enable  the  farmer  to  grow  oats 

Wfaa  them  as  well  as  wheat  and  beans.     The  proper  position  for 

;    the  oat  crop,  when  cultivated  on  clay  soils,  is  after  red  clover^ 

{    ttd  the  ground  should  be  ploughed  early  in  winter,  in  narrow 

;    lidge^  in  order  that  it  may  obtain  the  benefit  of  frost,  and  thus 

i    become  mellow  and  friable  before  seedtime.     The  seed  should 

\    be  sown  broadcast,  for  the  sake  of  expedition,  when  the  weather 

I   is  propitious,  at  the  rate  of  four  bushels  to  the  acre,  and  harrowed 

\    m  u  dry  as  possible. 

\  The  Fen  lands  of  Lincolnshire,  Cambridgeshire,  and  the  ad- 
joining counties,  have  long  been  famed  for  the  excellence  of  the 
crops  of  oats  raised  upon  them,  especially  where  they  have  been 
drained  and  clayed.  These  fens  furnish  an  illustration  of  the 
lact  that  a  certain  degree  of  depth  and  dampness  in  the  soil  is 
Univalent  to,  and  can  compensate  to  the  plants  growing  upon  it 
(ot  a  high  temperature  and  a  lack  of  moisture  in  the  atmosphere. 
All  deep  alluvial  soils,  rich  in  vegetable  matter,  wherever  situated 
in  the  British  Islands-— excluding,  of  course,  those  isolated  de- 
posits on  the  higher  elevations — when  drained  and  limed,  or  pared 
ud  burned,  when  there  is  an  excess  of  undecomposed  vegetable 
matter,  are  peculiarly  adapted  to  the  production  of  oats.  They 
naturally  possess,  from  their  vegetable  origin,  the  property  of 
capillary  attraction  in  a  high  degree,  and  even  when  thoroughly 
drained,  they  still  preserve  the  requisite  amount  of  moisture  to 
supply  the  plants  with  food  in  dry  weather,  while  at  the  same 
time  they  are  less  liable  to  be  injured  by  an  excess  of  rain  than 
heavy  clay  soils  which  bake  with  drought,  and  become  soured 
bj  long  continued  rains.  In  a  wet  or  cold  climate  oats  are  the 
only  grain  crop  that  can  be  cultivated  with  success  on  soils  formed 
principally  of  vegetable  mould,  and  consequently  we  find  this  to  be 
the  case  generally  in  Scotland  and  Ireland,  but  in  England,  where 
the  fen  lands  enjoy  a  good  climate,  and  are  situated  on  the 
dunchy  or  Oxford  clay,  the  cultivation  of  wheat  can  also  be  pro- 
fitably carried  on  by  claying  the  surface. 

The  most  sterile  soils  for  oats  are  those  composed  of  loose 
calcareous  uiatter,  such  as  the  upper  chalks  of  England^  and  also 
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tandg  and  gravels  of  an  inoohesive  texture.  It  has  long  besfl 
remarked  in  the  case  of  light  soils  long  under  cultivatiflm,  that  i 
second  application  of  lime,  if  not  injurious,  is  at  least  ml 
beneficial  to  the  oat  crop ;  and  that  an  overdose  of  caustic  Iia% 
or  of  purely  calcareous  chalk,  is  frequently  prodnctiTe  of  ikt 
worst  results.  Several  instances  of  this  have  come  within  ths 
writer's  observation.  On  a  light  trap  soil  that  had  been  om 
overlimedj  the  oat  crop  for  several  rotations  of  five  years*  intem^ 
lost  its  green  colour,  and  turned  brown  when  the  plants  were  in  As 
shot-leaf;  and  this  occurred  independently  in  a  great  measure  sf 
the  character  of  the  season ;  and  although  the  evil  was  undoabtedHy 
more  i^gravated  by  a  continuance  of  dry  weather  at  the  time,  yM 
an  abundance  of  rain  did  not  prevent  the  plants  from  becomo^ 
scorched,  as  it  is  usually  termed.  Other  instances  might  be  mart* 
tioned  of  light  gravelly  soils  being  rendered  incapable  of  growiag 
oats  for  a  long  time  in  consequence  of  having  received  a  heafjf 
top-dressir^  of  very  rich  calcareous  shell  marl  found  in  beds 
under  a  layer  of  peat.  Such  effects  are  seldom  observable  OB 
deep  alluvial  soils — whether  composed  of  clay,  loam,  or  black 
mould — but  on  all  light  soils  composed  principally  of  gravel,  sand, 
loose  brown  earth,  or  decomposed  peat  long  under  cnltivatioii, 
lime  should  be  very  sparingly  used,  as  an  overdose  is  fatal  to  the 
success  of  the  oat  crop.  These  soils  are  naturally  too  loose  in 
their  texture,  and  this  evil  is  greatly  aggravated  by  the  use  of  loo 
much  caustic  lime  or  even  of  shell  marl.  So  far  as  the  writer's 
experience  and  observation  extend,  the  practice  of  liming  loose 
mossy,  or  gravelly  soils,  long  under  cultivation,  has  always  proved 
mjurions  to  the  oat  crop  for  a  long  time  afterwards ;  and  as  on 
the  former  of  these  thu  is  the  only  grain  that  can  be  profitably 
cultivated,  it  becomes  the  more  necessary  to  avoid  an  error  so 
hurtfiil  to  their  fertility.  In  reclaiming  peaty  soils  at  first,  theme 
of  lime  is  quite  indispensable,  in  order  to  decompose  the  inert 
vegetable  matter,  and  neutralize  the  tannic,  ulmic,  and  hnmk 
acids  they  contain ;  but  after  the  soil  is  fairly  formed,  and  has 
been  reduced  to  a  mass  of  loose  black  mould  by  cultivation  and  a 
course  of  cropping,  the  use  of  bone  manure  is  greatly  to  be  pr^ 
ferred  either  to  caustic  lime  or  shell  marl.  The  use  of  elag 
marl,  on  the  contrary,  may  very  properly  be  adopted  on  all  ligb 
soib,  as  it  carries  along  with  it  its  own  antidote  in  the  shape  of  s 
large  proportion  of  aluminous  matter,  which  renders  the  soil  tc 
which  it  is  applied  more  cohesive,  and  consequently  more  ab- 
sorbent and  retentive  of  moisture. 

There  are  also  several  kinds  of  moory  soils  on  which  oats  refuse 
to  grow,  especially  those  lying  on  a  subsoil  of  mixed  clay,  sand, 
and  oxide  of  iron,  hardened  together  by  infiltration  from  above^ 
and  known  as  Moor-band  soils.     Both  wheat  and  barlej  can  1m 
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gvoim  with  to  ttUe  tucoest  on  iach  schIs,  bat  the  cultivatioa  of 
is  a  than^.«^  and  unprofitable  task.  In  such  cases  the  use  of 
lime  is  not  onlj  admissible  but  highly  useful  when  drain- 
ia|^  and  aabsoiling:  have  preceded  it>  but  even  when  all  these 
■asDS  have  been  brought  to  bear  on  a  real  aoor-band  soil,  the 
Msolt  as  regards  the  oat  crop  is  not  by  any  means  satisfactory. 

From  these  general  remarks  on  the  comparative  capabilities  of 
ttsent  soils  for  produciog  oats,  the  following  dassification  may 
be  adduced — ^proceeding  in  the  desoending  scale  of  their  fertility. 

Fint  Group, — ^Bieh»  friaUe,  reddish-coloured  loams,  of  which 
dia  Trthians  and  Berwickshire  in  Scotland,  and  Devon^  Somerset^ 
HJBiafaid,  and  Gkracestershires  in  England  afford  specimens. 
Ikaae  soils  are  generally  easily  drained,  and  are  either  of 
Jwisl  origin  or  derived  from  the  new  or  old  red-sand-stones  or 
laadlas  in  Scotland,  or  as  occurs  in  England  from  the  green* 
aad  Carmation. 

Rich,  bladt  loams  found  at  ihe  base  of  trap  hills.  Where  the 
mk  is  porphyritic  the  soil  is  generally  of  a  red  odour,  and  leaves 
•  deep  stain  cm  doth  not  easily  removed.  The  northern  part  of 
Rfai&re  afibrds  the  best  specimens  of  the  various  descriptions  of 
tiqi  aaik.  The  oats  grown  on  these  soils  are  always  of  excellent 
qaaiity  and  the  produce  abundant 

Fen  land  that  has  been  drained  and  dayed,  as  in  Lincolnshire, 
vhere  ihe  la^e  quantity  of  grain  yielded  makes  up  for  defidency 
iaqoality. 

Seetmd  Group* — Clay  land  that  has  been  limed  and  furrow 
dnaied. 

Medium  trap,  whinston&-soils. — These  require  to  be  folded  and 
psrtimd  by  sheep  to  improve  their  consistency. 

light,  loamy  land,  requiring  also  to  be  mechanically  consoli* 
<hled  either  by  treadii^  with  sheep  or  by  the  press-roller. 

Bedaimed  peat  or  moss  land  tlutt  has  not  been  clayed.  Con>- 
BMn  m  Scotland  and  Ireland  and  might  be  greatly  improved, 
akare  day  cannot  be  obtained,  by  a  thick  coadi^  of  sand  or 
gmcL 

TUrd  GraiqK — Thin  gravelly  soils  left  by  the  infiltration  of 


Poor  whinstone  soils,  situated  on  the  higher  acclivities  of  the 
gaasnstoiie  trap  hills. 

Loose  sandy  land,  as  in  Norfolk,  and  what  are  termed  links  in 
Seothmd. 

Loose  calcareous  soils,  as  the  upper  chalk  of  the  south  of 

Badand. 

GoU  poor  days,  as  in  Huntingdon  and  Cambridgeshires. 

There  are  innumeraUe  varieties  of  soils  less  or  more  adapted 
to  tibe  growth  of  oats,  which  would  occupy  too  much  space  to  par^ 
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ticularise ;  but  we  may  mention  that  many  of  the  granite  soilg  of 
Aberdeenshire  produce  good  crops  of  oats^  so  also  do  the  better 
and  thicker  portions  of  the  blue  lias  and  oolite  soils  of  Glonoei- 
tershire.  These  may  be  ranked  in  the  secondary  class  of  oal« 
producing  soils,  while  the  poorer  portions  of  the  same  formatioflii 
cannot  be  placed  higher  than  the  third  and  last  group. 

The  two  first  groups  are  al],  with  the  exception  of  redaimed 
peat,  well  adapted  for  the  growth  of  wheat  as  well  as  oats»  whsu' 
situated  in  a  sufficiently  dry  and  warm  climate. 

The  soil  and  climate  of  East  Lothian  are  admirably  adapted  to 
the  growth  of  all  the  cereals,  leguminous,  and  root^-cropt;  bit* 
were  these  disjoined,  and  a  summer  climate  like  that  of  the  soadi^^ 
eastern  part  of  England  substituted,  there  would  be  a  marind 
diminution  in  the  quantity  and  quality  of  the  oat-crop,  so  muflk' 
does  its  success  depend  upon  a  moderately  low  summer  temperiii^- 
ture.  Again,  were  the  fens  of  Lincolnshire  exposed  to  a  climate 
like  that  of  Aberdeenshire,  it  would  be  found  impossible  to  giow 
wheat  upon  them  with  any  degree  of  success.  We  see  therefoit 
that  the  classification  of  soils  according  to  their  capabilitiet  of 
producing  any  particular  crop  can  only  be  correct  when  the  cir^ 
cumstances  of  climate,  including  light,  heat,  and  moisture^  are 
nearly  equal.  Thus,  for  example,  the  light  turnip  land  of  Nor- 
folk produces  crops  of  oats  so  inferior  as  would  at  once  asngn  it  a 
very  low  place  in  the  scale,  but  were  the  hot,  dry  summers  of  that 
county  exchanged  for  the  moist,  cloudy  skies  of  the  west  of  Sool' 
land,  the  increase  of  straw  and  grain  would  be  so  great  as  to  raise 
such  land  to  a  secondary  position  at  least  in  a  classification  of  ost» 
producing  soils. 

The  3rd  group  of  soils  are  all  more  or  less  sterile  for  oaU  even 
when  the  conditions  of  climate  are  favourable,  and  it  is  only  bj 
the  highest  cultivation,  or  by  remaining  long  in  pasture,  that  thoj 
can  be  made  to  yield  an  average  crop.  In  Scotland  and  JreUund 
there  are  almost  no  chalky  soils,  like  those  of  south  England,  so 
that  we  are  unable  to  determine  their  capability  to  produce  oste 
in  a  cool,  moist  climate ;  but  in  both  of  these  countries  abundance 
of  loose  gravelly  soils,  sandy  land,  and  thin  traps  abound,  and  it 
is  only  when  the  season  is  peculiarly  favourable  that  the  coltivar 
tion  of  oats  is  successful.  If  therefore  it  is  a  difficult  and  often- 
times ungrateful  task  to  grow  oats  on  such  soils  in  a  cool  and 
moist  climate,  what  must  it  be  on  the  dry  burning  soils  of  Nor- 
folk, or  the  chalky  downs  of  Surrey  and  Wiltshire  ?  We  arrive^ 
therefore,  at  the  conclusion  that  unless  some  particular  indnoe- 
ment  to  cultivate  oats  on  the  lighter  class  of  soils  in  south  Engf* 
land  presents  itself,  any  attempt  to  introduce  this  crop  into  a 
rotation,  to  the  exclusion  of  wheat  or  barley,  will  prove  unrenin* 
nerative.     Besides,  it  is  a  generally  understood  fact  that  oati 
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jgrown  in   a  dry  climate  exhaust  the  soil  more  than  wheat  or 

!krlej. 

I  We  may  add,  finally,  with  regard  to  the  lowest  group  of  oat- 
producing  soils/  especially  the  lighter  descriptions,  that  the  easiest 

I  nd  cheapest  way  to  increase  their  fertility  is  to  pasture  them  two 
€r  three  years  with  sheep  every  rotation,  and  when  turnips  can 
he  grown,  to  use  bone-dust  for  manure,  and  consume  the  whole 
oop  in  situ. 

On  all  soft  soils,  composed  either  of  black  earth,  soft  loam, 
or  reclaimed  peat,  the  cultivation  of  oats  necessarily  occupies  a 

t  frominent  position.  On  these  soils  the  cultivation  of  barley  is 
tlinost  excluded,  owing  to  tlieir  tendency  to  produce  an  excess 

I  rf straw  injurious  to  the  development  of  the  grain.  Wheat  can  be 

i  gnmn  with  tolerable  success  on  black  land  or  soft  loams  situated 

f  IB  a  diy  warm  climate,  but  only  at  greater  intervals  than  would 
b  required  on  harder  and  more  clayey  soils.  Here  then  are 
ipecial  cases  where  the  systematic  cultivation  of  oats  becomes 
iiditpensable  as  the  principal  means  by  which  an  alternate 
couse  of  cropping  may  be  carried  on.  In  Ireland  the  main 
grain-crop  on  all  soft  soils  is  oats,  and  even  on  hard  land  barley 
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*  AH  the  belt  farmers  in  HuntingdonBhireand  Cambridgethire  adopt  the  Norfolk,  or 
ftDMomw,  ayitem ;  and  wlien  they  grow  oats,  ibey  always  grow  them  as  the  fidlow* 
asp;  and  I  have  seen  many  fine  cro|)S,  of  good  quality,  grown  after  turnips  in  the 
esiBty  of  Norfolk.  But  upon  strong,  poor,  sterile  clay  land,  well  drained,  no  crop 
tin  pay  better  than  the  oat-crop  after  the  summer  fallow,  which  will  produce  on 
4is  desaription  of  soil  eight  to  ten  quarters  of  the  Black  or  White  Tartarian  sorts  to 
1^  statute  acre.  And  it  has  long  been  a  known  fact,  that  wheat  cannot  be  grown 
to  tdrantage^  eren  on  clay  Vuid,  oftener  than  once  in  four  years.  The  system  that 
h»  been  adopted  for  some  years  by  the  best  farmers  of  strong  land  in  this  county 
(Bedibidsbire)  is  one  that  may  be  continued  with  advantage  for  time  ad  infinitum^ 
ost  ii^  ooe-eighth  of  the  fallows  to  be  a  summer  or  dead  fallow,  the  other  one-eighth 
is  be  town  with  winter  tares,  soiled  with  sheep,  and  then  fallowed  in  the  same  manner. 
TbsMityear  the  one-eighth  that  was  summer  fallow  to  be  sown  with  oats,  and  seeded 
itrnn;  and  the  other  one-eighth,  that  was  tares,  to  be  sown  with  barley,  and  not 
mitd,  bat  after  the  barley  to  be  sown  with  beans,  the  other  being  seeds.  At 
Xicfaielmai  the  two  one-eighths,  or  one*fourth,  to  be  wheat  Care  should  always  be 
tikai  to  seed  down  only  the  part  that  was  summer  fallow,  as  seeds  never  flourish 
lAer  tales.  From  long  experience  and  observation,  I  have  noted  that,  if  you  should 
^  chance  get  a  plant  of  clover  after  where  the  tares  grew  the  year  before,  it  will  not 
pndnce  either  keep  or  hay ;  therefore  it  is  obvious  the  tares  take  from  the  soil  what  is 
Hedful  ibr  the  nourishment  of  the  clover  plant.  Care  should  also  be  taken  that  the 
ssane  of  tares  and  dead  fallow  should  be  changed  the  next  four  years  (or  course), 
iod  then  the  land  will  never  be  clover  or  seeds  oftener  than  once  in  eight  years. 

IW  time  of  sowing  the  spring  crop  (after  the  fallow)  should  be  named.    It  must 
MiRly  be  regulated  by  the  weather,  care  being  taken  never  to  lose  an  opportunity 

wbcn  im  land  is  sufficiently  dry  to  work,  after  the  commencement  of  the  new  year. 
The  writer  of  this  note  has  sown  his  barley  and  oats  on  poor,  cold  land  (well 

Anocd)  cskriy  in  January,  and  has  always  succeeded  the  best  when  very  early.     The 

liBe  to  be  fixed  is  whenever  the  land  will  work,  whether  it  he  in  January,  February, 

or  ibt  earlg  part  of  March.^S.  Bbnmxtt. 
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is  seldom  sown.  The  ordinary  rotation  on  well  cultivated  iQJ|| 
is  grass,  oats,  green-crop,  wheat  with  seeds.  In  Scotland  lh| 
rotation  on  soft,  mossy  soils  is  grass  pastured  two  yeara^  ait% 
turnips,  oats  with  seeds.  Were  the  former  of  these  rotatioas  ip 
be  tried  in  Norfolk  the  result  would  be  greatly  inferior  to  lhl| 
common  and  well  known  ''four-course  shift"  of  that  odud^ 
because  there  both  the  soil  and  climate  are  inimical  to  the  giuwj^ 
of  oats.  We  see,  therefore,  that  the  long  established  rtHatiODairf 
different  districts  are  not  orig^inated  by  mere  empiricism^  but 
the  results  of  well-tried  experience.  Custom  too  often  d 
erroneously  on  the  succession  in  which  crops  should  follow  tm^ 
other,  but  natural  causes,  if  rightly  interpreted,  determine  iInMB 
best  adapted  to  a  locality.  If  oats  are  ever  to  be  regularly  colv 
ti\'ated  in  Norfolk,  the  present  four-course  shift  must  be  afaMr 
doned  for  one  of  a  longer  duration,  as  neither  wheat  nor  bailej 
can  be  dispensed  with  in  a  climate  so  well  adapted  to  thaiir 
growth.  But  this  point  will  be  more  particularly  discussed  IB 
another  section  of  this  article,  meantime  we  will  endeaToar  sbor^ 
to  notice  the  more  im{)ortant  varieties  of  oats  at  present  cnliir 
vated  in  the  United  Kingdom. 

Varieties  of  Oats  cultivated  in  Great  Britain, — There  are 
three  well-defined  groups  of  oats  easily  distinguishable  by  their 
colour — white>  black>  and  grey  or  dun.  The  greatest  nnaiber 
of  varieties  belong  to  the  first  class,  and  these  are  also  the  noit 
valuable  in  an  agricnltural  point  of  view.  White  oats  are  sep^ 
rable  into  two  principal  varieties — the  early  and  late— *and  tbMl 
again  into  several  sub- varieties  characterised  by  certain  peca* 
liarities  of  growth. 

Potato  Oat. — This  is  one  of  the  finest  of  the  early  varieties  of 
•oats  both  for  quality  and  quantity  of  produce.  It  is  probeUr 
also  the  oldest  carlj/  white  variety  at  present  in  cultivation.  It 
was  introduced  into  Scotland  towards  the  end  of  last  centuryj  bol 
the  accounts  of  its  origin  are  somewhat  contradictory.  Accord* 
ing  to  a  writer  in  the  '  Farmer's  Magazine  *  for  February.  I80& 
potato  oats  were  first  imported  from  South  America  in  a  snail 
parcel  containing  a  quantity  not  greater  than  would  fill  an  ordinary- 
sized  snuff-box.  They  were  inclosed  in  a  larger  package  con- 
taining potatoes,  and  hence  the  orig^in  of  their  name.  Anothtf 
account  states  that  they  were  first  discovered  growing  in  a  fieM 
among  potatoes  in  Cumberland  in  1788.  The  latter  is  Lawson*f 
account ;  the  other  that  of  an  anonymous  writer.  The  authori^ 
of  Lawson  is,*no  doubt,  most  to  be  trusted,  both  from  his  loBf 
experience  and  his  many  opportunities  of  becoming  acquainted 
with  facts  relating  to  the  origin  and  introduction  of  agricultuisl 
plants.     The  grain  of  the  potato  oat  is  white,  short,  and  plumpi 
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well  growD,  and  the  straw  ig  of  a  pale  yellow  colour  and 
rately  balky.  The  young  plants  tiller  freely  when  the 
ii  not  too  thickly  sown,  and  the  stems  usually  stand  re- 
ibly  close  and  carry  a  large  busby  ear,  which  gives  the 
a  rennarkably  luxuriant  and  rich  appearance  when  fully 
oat.  The  grain  weighs  from  40  to  46  lbs.  per  bushel, 
it  yields  more  meal  per  quarter,  weight  for  weight,  than 
ther  variety.  Instances  are  within  the  writer's  knowledge 
s  27  Scotch  pecks  =  236^  lbs.  of  meal  have  been  obtained 
a  quarter  of  potato  oats,  and  in  one  case  the  yield  was  28 
I  =  245  lbs.  of  meal  from  one  quarter.     In  ordinary  years 

0  oats  of  42  lbs.  per  bushel  will  yield  24  pecks  =210  lbs. 
sal  per  quarter.  When  the  weight  per  bushel  falls  below 
s.  in  ordinary  years,  it  is  a  sure  indication  either  that  the 

1  unsuited  to  the  growth  of  potato  oats,  or  that  proper  atten- 
ims  not  been  bestowed  in  changing  the  seed  from  a  different 
letter  locality. 

le  best  soils  for  potato  oats  are  black  land  and  reddish 
ired  loam  of  a  firm  but  not  clayey  texture.  When  such 
are  properly  managed  the  yield  of  grain  in  good  years  will 
reach  10  quarters,  weighing  from  42  to  44  lbs.  per  bushel. 
oat  is  also  well  adapted  for  being  cultivated  on  sharp  trap 
istone)  soils,  and  also  on  the  better  classes  of  granite  soils, 
oft,  peaty  land  the  crop  is  apt  to  lodge,  and  on  light  gravelly 
ndy  soils  the  grain  degenerates  very  rapidly — a  sure  indi- 
I  of  which  is  the  development  of  the  awn,  or  spike,  at  the 
snd.     On  clay  land  the  culti>7ition  of  potato  oats  is  excced- 

precarions,  owing  to  the  liability  of  the  young  plants  to 
ne  sedge-rooted  when  there  is  a  superabundance  of  rain  in 
g  or  the  earlier  part  of  summer.     A  considerable  experi- 

in  growing  different  kinds  of  oats  has  led  the  writer  to 
;e  the  potato  oat  in  preference  to  all  others  as  the  most  re- 
!rative.  The  soil  is  a  light  brown  trap,  very  thin  in  some  fields, 
fr  made  fertile  by  sheep- folding,  with  the  under-lying  rock 
uding  through  the  surface  in  many  parts.  In  moist  summers 
ield  of  potato  oats  is  about  6  qrs.  per  acre,  on  such  land, 
oat  requires  to  be  cut  Ijefore  it  is  ripe,  as  it  is  very  apt 
ed  its  seeds  in  moderately  high  winds  when  quite  ripe. 
ndjf  Oat. — This  variety,  according  to  Lawson,  was  discovered 
524-5,  on  the  farm  of  Miltoun  of  Noth,  in  the  parish  of 
lie,  Aberdeenshire,  by  a  herd  boy,  Alexander  (Scottice 
y)  Thomson,  who  found  it  growing  on  a  bank  of  recently 
rn  up  earth.  It  was  carefully  preserved  by  his  master,  Mr. 
,  and  propagated  from  year  to  year,  and  now  it  is  extensively 
ated  in  almost  everv  district  of  Scotland.     The  Sandy  oat 

i2 
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grows  very  freely,  tall,  and  stiff  in  the  straw,  not  easily  lod^ 
liable  when  ripe  to  shed  its  seeds  so  readily  as  the  first 
variety.  The  ^ain  is  smaller,  and  not  quite  so  rich  in  t 
the  potato  oat,  but  it  weighs  well  in  the  bushel,  and  is  li 
millers.  It  is  not  well  adapted  for  feeding  horses  with, 
when  bruised,  as  the  smallness  of  the  grains  renders  then 
to  be  swallowed  whole.  Sandy  oats  are  valuable  for  sow 
soft  mossy  soils,  where  the  crop  is  apt  to  be  laid,  and  nc 
they  would  answer  well  on  the  Fen  lands  of  England.  It 
a  better  oat  for  clay  land  than  the  potato  variety,  as  it  is 
to  become  sedge-rooted.  When  sown  alongside  of  each  o 
good  firm  land  the  potato  oat  always  surpasses  the  St 
quality  and  produce  of  grain,  but  on  softer  soils  the  latt 
be  preferred  on  account  of  the  greater  stiffness  of  its  straw 
makes  excellent  fodder.  The  Sandy  oat  is  also  rather 
than  the  potato  variety,  but  it  assumes  a  deep  yellow  ooloc 
days  before  it  is  ripe,  while  the  other  is  quite  ready  foi 
reaped  a  week  before  the  green  colour  disappears.  The 
should  not  be  reaped  until  the  whole  crop  has  assumed  a  i 
yellow  colour ;  the  latter  should  be  cut  down  when  the  gn 
yellow  are  about  equally  mixed. 

Sherriff  Oat, — ^This  variety  has  only  been  a  few  years 
tivation.  It  has  some  of  the  characteristics  of  the  potatc 
very  early  maturity  and  moderate  length  of  straw ;  but  th 
is  smaller  and  very  considerably  lig:hter  in  the  bushel ;  ne 
its  habit  of  growth  so  robust.  It  is  considerably  earlier  tl 
two  varieties  already  described,  and  new  parcels  of  it  apj 
the  Edinburgh  market  a  fortnight  before  any  of  the  othei 
are  ready.  Were  it  not  for  the  lisrhtness  of  the  grain, 
delicate  habit  of  growth,  the  Sherriff  oat  would  be  a  valuab 
to  sow  in  late  districts.  At  present  it  is  undergoing  the 
of  experiment  in  many  districts  of  Scotland,  and  a  few  ye 
prove  its  merits  or  demerits.  The  writer  saw  a  field  of  I 
oats  last  year,  the  yield  of  which  was  computed  by  coo 
judges  to  be  above  76  bushels  per  imperial  acre.  Bat  it  i 
added  that  the  soil  was  of  first-rate  quality,  and  the  climate 
thins:  that  could  be  desired  for  the  growing  of  oats. 

Hopetoun  Oat, — The  Hopetoun  oat  was  greatly  liked 
first  introduction,  but  now  it  has  so  much  degenerated  tl 
scarcely  recognizable  by  Lawson*s  description.  He  says, 
earlier  than  the  potato  oat,  and  not  so  liable  to  be  shaken  I: 
winds ;  its  straw  is  longer  and  not  so  apt  to  lodge.'*  The 
these  characteristics  has  entirely  disappeared,  for  now,  no 
so  easily  bends  over  and  becomes  straw-broken  as  the  Ho 
oat.     The  writer  has  cultivated  Hopetoun  oats  for  manj 
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the  ^rain  was  never  equal  to  the  potato  variety  either  in 
Uty  or  quantity,  although  sown  under  similar  circumstances. 
len  bulky  the  culms  knee  over  above  the  first  joint  from  the 
Nind,  and  when  exposed  to  very  moderate  wind  or  rain  the  crop 
mpletely  down  and  presents  the  appearance  of  having  been 
over  by  a  heavy  roller.  The  best  mode  of  cultivating 
opetoun  oats,  when  not  intended  for  seed  the  following  year,  is 
mix  them  in  equal  proportions  with  Sandy  oats,  and  sow  the 

0  together.  The  straw  of  the  latter  being  strong  and  stiff  helps 
keep  the  weaker  straw  of  the  former  from  going  down^  and  the 
op  thus  obtained  generally  yields  better  than  either  variety  sown 
*  Itself.  The  Hopetoun  oat  has  a  large  grain,  thick  husk,  with 
ydlow  purplish  or  brownish  tinge,  does  not  meal  so  well  as  the 
Dtelo  or  Sandy.  It  yields  largely  to  the  acre  when  the  crop  is 
It  lodged.  It  is  suitable  to  light  soils,  but  not  to  exposed  or 
gh  lying  ground.  It  might  be  found  to  sui(  the  light  sandy  and 
■Iky  lands  of  the  south  and  south-cast  of  England,  where  there 
Mild  bo  no  risk  of  danger  to  the  crop  from  its  being  too  strong. 

1  Scotland  its  straw  is  not  much  esteemed  for  fodder,  but  this 
ay  arise  in  some  measure  from  its  .being  frequently  laid  flat  to 
e  ground  and  partially  rotted  before  being  reaped.  No 
mbt  a  dry  climate  would  improve  the  straw  of  the  Hopetoun 
It  considerably.  It  ripens  much  about  the  same  time  as  the 
otato  and  Sandy  oats,  but  when  sown  as  a  mixture  the  Hope- 
an  and  Sandy  do  best  together. 

The  other  varieties  of  oats  akin  to  those  already  described  are 
Early  Angus,"  short,  and  rather  weak  strawed,  prolific  on  rich 
lis;  English  Berlie  or  barley  oat,  similar  to  the  last,  but  better 
lawed.  It  is  a  great  favourite  in  Aberdeenshire,  from  whence 
has  been  imported  into  Ireland  by  Scotch  ^riculturists  residing 
that  country,  and  found  to  answer  the  soil  and  climate  remark- 
ity  well. 

The  Siberian  Early  White  oat  is  also  worthy  of  notice.  It  was 
iginally  sent  to  Scotland  from  Hamburgh  by  Messrs.  J.  G. 
ooth  and  Co.,  of  that  city.  The  high  character  sent  along  with 
has  scarcely  been  sustained  in  this  country,  for  although  a  very 
Dlific  variety,  and  very  early,  yet  the  straw  is  so  coarse  as  to  be 
;only  for  litter,  while  the  grain  is  enveloped  in  a  thick  husk — 
sore  sign  of  deficient  mealing  properties.  Oats  can  never  be 
ckoned  a  remunerative  crop  unless  the  straw  will  make  good 
inter  fodder  for  horses,  sheep,  or  cattle ;  and  all  other  circum- 
iDces  being  equal  the  Scotch  arable  land  farmer  always  gives 
fl  preference  to  that  variety  which  affords  the  best  straw  for  this 
irpose.  For  these  reasons  it  is  not  likely  that  the  cultivation 
'white  Siberian  oats  will  ever  become  general  in  this  country. 
Late  or  Common  White  Oats. — These  differ  from  the  varieties 
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already  mentioned  in  coining  later  to  maturity,  havinfj^  lai^ersedi 
and  thicker  husks,  but  yielding  better  straw  for  fcxlder.  Ttai 
*'  Late  Angus  Oat/'  of  which  a  drawing  is  appended,  may  be  takeC 
as  a  type  of  the  class  generally.  It  and  the  Drummond  oat  art 
well  adapted  for  clay  soils,  and  neither  of  them  is  so  liable  tc 
shed  its  seeds  in  high  winds  as  any  of  the  earlier  sorts — the  Sandj 
excepted.  The  other  sub-varieties  of  this  class  are  Cupar  Grtngi 
oat^  rather  later  than  the  two  first  mentioned  ;  Blainsley  oat»  le* 
sembling  the  last,  and  much  cultivated  in  the  South  of  Sootlaads 
and  lastly^  the  Kildrummie  oat,  considered  the  most  inferior  d 
its  class. 

Late  or  common  oats,  as  they  are  generally  termed  in  Soodand 
produce  the  best  crops  in  that  country  in  warm  and  rather  di] 
years,  on  which  account  they  would,  no  doubt,  be  found  to  gioi 
well  in  the  drier  and  earlier  climate  of  South  England.  Thflj 
grow  freely  on  clay  soils,  and  also  on  light  poor  soils,  but  shook 
never  be  cultivated  on  loamy  land  or  vegetable  mould,  as  they  an 
apt  to  produce  too  much  leaf  and  become  lodged.  The  grain,  a 
before  stated,  is  usually  larger,  more  awned,  and  has  thicks 
husks  than  the  earlier  sorts,  but  it  is  highly  esteemed  for  feediii| 
liorses  with,  euid  the  straw  makes  decidedly  the  best  fodder  of  aB 
of  the  cereal  grains.  In  late  years  common  oats  are  deficient  u 
mealing  properties,  but  in  early  seasons  the  husk  is  much  thinnei 
and  the  produce  of  meal  proportionally  increased.  They  ar 
remarkably  well  liked  by  millers  on  account  of  the  Jlinty  tcstar 
of  the  kernel  and  the  superior  quality  of  the  meal  they  yield.  Th 
difference  between  the  meal  of  the  common  or  late  oat  and  th* 
potato  oat  is  as  great  as  that  between  the  flour  of  what  is  teroMi 
flinty  wheat  and  that  produced  from  the  softer  and  starchier  soiti 
The  one  has  a  granular  roughness  which  the  other  is  devoid  of. 

Coloured  Oats. — These  are  black,  dun,  or  grey.  The  Blaci 
Tartarian  oat  is  almost  the  only  variety  of  the  first  mentioned  mm 
cultivated  in  Britain.  It  diiiers  from  all  others  in  carryings  it 
seeds  on  one  side  of  the  ear.  The  grain  is  of  a  shining  Uac 
colour,  much  elongated,  and  when  badly  grown  very  much  beaxde 
or  awned  at  the  thin  end.  The  sti-aw  is  tall,  thick,  and  reed^ 
and  not  well  adapted  for  fodder.  The  Tartarian  oat  is  parlacn 
iarly  well  suited  for  marshy  or  peaty  soils,  and  not  unfrequenti 
yields  from  80  to  90  bushels  per  statute  acre,  where  the  groan 
has  been  clayed  or  gravelled,  and  is  otherwise  in  good  oonditin 
It  grows  well  also  on  high-lying  late  soils,  to  which  its  propeorl 
of  ripening  early  is  well  adapted^  but  as  it  loves  moisture  nei^ 
a  dry  climate  nor  a  dry  soil  is  favourable  to  its  growth.  Ti 
writer  has  tried  the  cultivation  of  Tartarian  oats  on  a  dry  tn 
soil,  but  always  with  results  greatly  inferior  to  those  obtainc 
from  the  white-skinned  varieties.     It  is  an  excellent  oat  for  fee< 


Om  Hie  Cultivation  of  Oats.  lid 

lonef  with,  and  has  been  long  calti\*ated  in  England  for  that 
oie.  In  Scotland  it  is  often  made  into  meal,  the  quality  of 
b  is  very  superior,  but  millers  dislike  it  on  account  of  the 
I  whicfay  being  black,  discolour  the  meal  when  not  com- 
ly  separated  from  it.  The  weight  of  the  grain  per  bushel 
!t  from  35  to  40  lb.,  but  the  latter  weight  is  not  often  attained 
s  on  fine,  firm,  clay  loams,  situated  in  a  good  climate, 
m  Oat. — This  sort,  as  its  name  imports,  is  of  a  dun  or  dark- 
colour,  and  appears  like  a  hybrid  of  the  old  black  variety 
he  Tartarian)  and  some  of  the  white  sorts.  Cultivation  on 
ent  soils  greatly  alters  its  characteristic  colour.  On  clay, 
d*bottomed  soils,  it  retains  its  natural  colour,  but  when  grown 
vera!  years  on  light  dry  land,  it  rapidly  becomes  white,  and 
y  deteriorated  both  in  quality  and  quantity.  A  clayey  or 
loil,  therefore,  appears  to  be  its  proper  hahitat,  and  there  its 
■tion  is  more  successfully  pursued  than  that  of  the  white 
ies.  A  kindred  variety  known  as  the  winter  dun  oat  is  so 
nely  hardy  as  to  be  sown  extensively  in  the  west  and  north- 
>f  France  as  a  winter  crop  (Lawson),  and  is  found  to  stand 
iverest  frosts  remarkably  well.  It  is  also  cultivated  in  some 
of  Ireland  as  a  winter  crop,  and  as  it  ripens  early  and  is 
for  being  cut  before  any  other  kind  of  g^ain,  it  is  found  ex- 
ly  valuable  on  account  of  the  scarcity  of  oatmeal,  too  fre- 
ly  experienced  in  that  country  towards  the  end  of  summer. 
XHnmon  Dun  oat  is  grown  extensively  in  several  parts  of 
ind,  but  always  as  a  spring  crop  ;  but  in  the  south  of  Eng-* 
t  might  succeed  as  a  winter-sown  crop.  It  is  very  prolific^ 
igh  it  usually  stands  thin  on  the  ground.  The  grain  is  of 
lent  quality,  and  yields  remarkably  well  in  meal,  which  is 
y  superior  quality,  possessing  the  ssane  flinty  texture  as  that 
5  common  and  Tartarian  varieties.  1  his  oat  is  highly  de* 
ig  of  the  attention  of  farmers  who  cultivate  cold-bottomed 

the  54  varieties  of  oats  described  in  '  Lawson*s  Agricul- 
'■  Manual '  and  '  Supplements,'  those  mentioned  in  this 
e  are  by  far  the  most  valuable  to  the  farmer.  The  writer 
*se  remarks  dibbled  23  varieties  of  oats  in  small  lots  after 

the  spring  of  1848,  on  a  piece  of  good  black  land,  and  the 
s  were  very  decidedly  in  favour  of  those  already  described, 
jest  crops  were  obtained  from  the  Sandy  Potato  and  Hope- 
among  the  earlier  varieties,  and  from  the  "  Late  Aldus'' 
^  the  common  oats.  The  Sandy  and  late  Angus  gave  the 
St  bulk,  and  the  straw  of  both  stood  remarkably  well, 
igh  nearly  6  feet  long.     The  latter  was  10  days  later  of 

reaped  than  the  former,  and  even  then  it  was  scarcely  ripe, 
it  been  allowed  to  ripen  fully  the  difference  would  have  been 
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from  15  to  18  days  later  than  the  Sandy.  It  may  be  mentioiied 
here,  that  although  these  experimental  oats  were  sown  with  littk 
more  than  3  pecks  to  the  acre,  the  crop  was  fully  better  iktm 
that  sown  broadcast  alongside  with  4  bushels  to  the  acre. 

Having  made  some  remarks  on  the  physical  conditions  necfi^ 
savy  to  the  growth  of  oats  under  the  varying  circumstances  of  sofl 
and  climate,  and  given  a  description  of  the  more  important  varies 
ties  of  this  grain  at  present  under  cultivation,  we  will  now  pnn 
ceed  to  the  consideration  of  the  proposition,  "  Whether  the  eflSBOl 
of  the  cooler  climate  of  Scotland  can  be  compensated  in  tht 
southern  parts  of  the  island  by  an  improvement  of  cultivaUon?^ 
We  have  already  attempted  to  show  that,  in  a  general  point  al 
view,  soil  has  less  influence  on  the  growth  of  the  oat  plant  tfaM 
climate ;  and  that  were  the  sandy  plains  of  Norfolk,  or  the  chalk 
downs  of  Surrey  or  Wiltshire,  transferred  to  the  cooler  climate  of 
Scotland,  their  capability  to  grow  oats  would  be  greatly  increased. 
At  first  sight  this  would  appear  to  settle  the  point,  for  as  we  can 
exercise  little  influence  over  climate,  the  conclusion  forced  upca 
us  would  be  one  totally  opposed  to  the  practice  of  sowing  oats  ii 
the  south  of  England,  especially  on  the  drier  soils.  There  an 
other  considerations,  however,  which,  when  taken  into  acconnli 
will  be  found  greatly  to  modify  this  conclusion.  These  refer  to 
the  treatment  of  the  soil — selection  of  varieties  of  oats  spedall] 
adapted  to  soil  and  climate — change  of  seed,  and  period  of  80wiD| 
— all  of  which  exercise  more  or  less  influence  in  modifying  and 
altering  the  natural  efifects  of  climate. 

In  Scodand  both  the  quality  and  quantity  of  oats  have  beei 
greatly  improved  and  increased  within  the  present  centory,  am 
these  results  have  been  obtained  by  more  cleanly  cultivation,  b  bet 
ter  system  of  cropping,  attention  to  the  quality  and  kind  of  seec 
sown,  and  a  regular  practice  of  changing  it  from  a  good  soil  mat 
climate  to  localities  less  favourably  situated  in  these  respeda 
The  Scotch  farmer  knows  that  a  dropping  cool  summer  will  pro< 
duce  a  heavy  crop  of  early  oats,  but  that  a  drier  or  hotter  one  wil 
give  a  better  one  of  Late  or  Common  oats,  which  are  two  to  thnM 
weeks  longer  of  coming  to  maturity.  Apply  this  fact  to  the  cam 
of  south  England,  and  what  do  we  find  ?  Why,  that  there  tbi 
summers  are  nearly  always  what  would  be  termed  dry  in  Soot 
land.  The  harvest  there  is  also  about  a  month  earlier,  come 
quently  the  later  varieties  of  oats,  which  require  more  sun  to  ripei 
them  than  the  earlier  sorts,  should  be  sown.  Again^  the  sprinf 
and  summer  climate  of  south  England  is  about  four  or  five  week 
in  advance  of  that  of  the  northern  part  of  the  island.  Thus  thi 
mean  maximum  temperature  of  February  at  Thwaite,  in  SusmX 
corresponds  nearly  to  that  of  March  at  Dunino,  in  Fifeshire,  ando 
E^nburgh,  in  M id- Lothian ;  and  soon  in  succession  with  tb 
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•Iher  months  up  to  harvest.  The  greatest  difference  occurs  in 
the  mean  maximum  temperature  of  July  at  Thwaite,  as  com- 
pared with  that  of  August  at  Dunino — the  former  being 
71®  9'  Fahr.,  and  the  latter  64°  9'.  The  hot  months  of  June 
and  July  in  south  England  are  very  inimical  to  the  gradual  ripen- 
ing of  oats,  and  to  obviate  this  they  should  be  sown  early,  in  order 
tbit  the  plants  may  be  in  ear  before  the  hot  weather  is  far  ad- 
vnoed.  The  oat  seed-time  in  Scotland  extends  from  the  1 0th  of 
March  to  the  lOtli  of  April,  according  to  circumstances.  In 
Mith  England  oats  should  be  sown  early  in  February,  and  even 
noner  if  the  variety  to  be  cultivated  belong  to  the  later  sorts. 
By  early  sowing  the  young  plants  are  up  and  covering  the  ground 
Wore  the  hot  season  arrives,  and  the  natural  moisture  is  thus 
eoooomised  and  preserved  from  evaporation. 

The  time  that  elapses  from  the  period  of  oats  coming  into  ear 
ttd  complete  ripening  is  much  shorter  in  England  than  in  Scot- 
land. In  the  latter  it  extended  to  60  and  in  some  cases  to  70  days 
io  the  moist  summer  of  1848,  but  in  drier  years  it  is  about  10 
days  shorter  than  this.  It  is  a  common  saying  that  it  is  '^  six  weeks 
fnoL  mrifui  to  shearing  "  -(reaping),  but  this  i^  undoubtedly  more 
ipplicable  to  south  England  than  to  Scotland  generally,  where  the 
oraal  period  is  from  seven  to  eight  weeks. 

Another  important  point  of  inquiry  is  the  variety  of  oats  that 
Aonld  be  sown.  In  the  southern  part  of  the  island,  where  this 
grain  is  principally  used  for  feeding  horses  and  fattening  stock, 
the  msdn  object  hitherto  seems  to  have  been  to  obtain  as  much 
bolk  of  straw  and  as  many  bushels  per  acre  as  possible,  without 
much  regard  to  the  quality  of  either  ;  and  hence  we  find  the  coarser 
larieties — such  as  the  '^  Tartarian"  and  Red  sorts — principally 
cultivated.  The  straw  of  these  coarse  kinds  makes  very  inferior 
fadder,  and  the  grain  weighs  very  light  in  the  bushel — more  fre- 
quently 35  lb.  per  bushel  than  above  it — in  consequence  of  the 
laqre  proportion  of  husk  it  contains.  In  Scotland,  and  the  north 
ft  England,  the  quality  of  both  straw  and  grain  is  a  material  pointy 
as  the  former  constitutes  the  principal  fodder  of  live  stock  from 
Martinmas  to  Whitsuntide,  while  the  latter  made  into  meal  is-^ 
notwithstanding  Dr.  Johnson's  contemptuous  opinion  of  it — the 
main  article  of  food  of  the  Scotch  and  Border  peasantry.  The 
Scotch  farmer,  therefore,  cultivates  those  varieties  of  oats  which 
jield  the  greatest  amount  of  nourishment  for  man  and  beast,  and 
not  those  that  afford  the  largest  quantity  of  materials  for  swelling 
up  the  bulk  of  the  manure  heap.  This  opposite  practice  accounts  for 
the  fact  that  the  produce  of  oats  per  acre  in  some  of  the  English 
counties  far  exceeds  what  is  obtained  in  Scotland^  so  much  so, 
that  it  is  a  matter  of  astonishment  to  hear  of  14  qrs.  per  acre  of 
Black  or  Red  oats^  and  this  we  believe  to  have  been  obtained  on 
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some  parts  of  the  Fens.  It  may  be  well  to  inquire  here  if  theit^ 
largfe  cn)ps  of  coarse  and  light  oats  be  really  more  profitable  tfatf 
a  smaller  yield  of  a  finer  and  heavier  variety.* 

The  grain  of  oats  consists  of  two  easily  separable  parts — Aft 
husk  or  envelope,  and  the  kernel  or  groat  as  it  is  sometimes  called. 
The  former  is  hard  and  woody,  and  contains  little  or  no  sacch**  | 
rine,  oily,  or  azotised  matter.     The  kernel,  on  the  contrary,  ii  ] 
rich  in  all  these  substances,  hence  the  larger  it  is  in  proporlkB  ^ 
to  the  husk  the  greater  the  feeding  properties  of  the  grain.     Iwl.  ] 
good  season  for  oats,  some  varieties,  such  as  Potato,  Sandy,  Dnfl^ 
and  Late  Angus,  weighing  42  lbs.  per  bushel,  will  yield  209  Ite 
of  meal  per  quarter,  or  62  per  cent. ;  while  a  coarser  and  nMVi 
husky  variety,  such  as  the  Tartarian  and  Red  oat,  which  only 
weigh  35  lbs.  to  the  bushel,  will  not  yield  more  than  130  or  It 
most   140 lbs.  to  the  quarter.     This  is  only  on  an  average  abont 
48  lbs,  of  meal  from  100  lbs.  of  grain,  or  nearly  a  fourth  less  thfll 
in  the  other  case.     If  we  suppose — which  is  not  far  from  thi 
truth — that  the  comparative  yield  per  acre  of  a  fine  and  a  coan0 
variety  of  oats,  sown  on  the  same  quality  of  land,  is  8  and  lO 
quarters   respectively;  then,  according  to   the   above  data,  1V9 
obtain  the  following  result : — 8  quarters  of  oats  weighing  42  Ibi> 
per  bushel  give  2688  lbs.  of  grain,  which  yield  1672  lbs.  of  o*- 
meal;   10  quarters  of  coarse  oats,  weighing  35  lbs.  per  boshdi 
give  2800  lbs.,  which  yield  1350  lbs.  of  oatmeal.     Here  we  halt 
in  the  smaller  crop  nearly  one* fifth  more  meal,  and  besides  Ab 
straw  is  excellent  fodder,  while  that  of  the  coarser  kind  is  fit  only 
for  litter.     No  doubt  the  finer  sorts  of  oats,  when  cultivated  in 
the  south  of  England,  will  not  weigh  more  than  40 lbs.  ptf 
bushel,  but  this  weight  could  easily  be  attained  by  good  cultiTt* 
tion,  careful  selection  of  seed,  and  occasionally  changing  it  from 
a  good  oat-growing  district.     Taking  the  latter  weight,  and  com- 
paring it  with  the  foregoing  numbers,  we  have  the  following  T6» 
suit: — 8  quarters  per  acre  of  oats,    40 lbs.  per  bushel,   weigh 
6560  lbs.,  jicld  1496  lbs.  of  meal.     This  is  still  a  larger  quanti^ 
of  nutritive  matter  than  what  could  be  obtained  from  iO  qoarteri 
of  coarse  oats,  weighing  only  35  lbs.  per  bushel.     The  abote 
quantities  of  oats  could  only  be  obtained  from  good  land  in  high 
condition,  but  this  docs  not  affect  the  argument,  inasmuch  as  Ae 
relative  quantities  of  fine  and  coarse  oats  obtained  from  a  gifCD 
space  of  ground  will  generally  be  in  the  proportions  stated.     It 

*^  Fur  the  feed  of  horses,  shcej),  and  stock  generally  we  consider  the  White  Tartarian 
variety  much  ])referuble  to  the  Potato,  as  they  will  on  poor  soils,  as  a  fallow  enp, 
yield  from  eight  io  ten  quarters  i)er  statute  acre,  weighing  (if  sown  early)  flma 
88  lbs.  to  40  lbs.  per  busliel.  The  Potato  oat  (seed  direct  from  Scotland)  haa  ban 
tried  in  Bedfordshire  by  the  writer  of  this  note,  and  found  to  deteriorate  so  groatlj  la 
quality  that  it  has  been  very  unproductive  on  poor  land. — S.  Bennbtt. 
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Lherefore,  be  worthy  of  experiment  for  the  south  England 
r—— especially  on  fine  land — to  sow  one  or  other  of  the  finer 
}(  eats,  such  as  the  Sandy^  or  late  white  varieties^  instead 
coarser  sorts. 

>ther  important  element  in  the  cultivation  of  oats  in  a  dry^ 
climate  is  the  quantity  of  seed  that  should  be  sown  per 
It  is  a  pretty  generally  acknowledged  fact  that  a  much 
sr  quantity  of  seed  is  required  in  a  dry  climate  than  in  a 
one.  A  thin  sown  crop  will  resist  more  drought  than  a 
it  one,  simply  because  the  roots  of  the  plants  being  fewer, 
tronger  and  strike  deeper  into  the  moist  subsoil.  The 
ion  occurrence  of  a  thickly  sown  crop  turning  yellow  by 
lued  drought,  while  the  thinner  seeded  one  retained  its 
Jiue  under  the  same  circumstances,  cannot  have  escaped 
otice  of  even  the  most  unobservant,  and  certainly  if  the 
ng  of  oats  in  the  dry  climate  of  South  England  is  ever  to 
that  of  the  moister,  cooler,  and  in  this  respect,  more  highly 
red  districts  to  the  north  of  the  Tweedy  thin  and  early  sowing 
be  adopted. 

neral  Management. — The  established  order  of  succession  in 
J  every  good  rotation  of  crops,  places  oats  after  grass  either 
tured  or  cut  for  hay.  Throughout  Scotland  this  rule  is 
f  absolute,  although  there  are  some  cases  afterwards  to  be 
ooed  where  oats  follow  green  crops.  When  sown  after  grass 
are  several  modes  of  managing  the  land.  If  it  has  lain 
ear  and  been  depastured  by  sheep,  it  is  considered  to  be 
good  order  for  producing  a  crop  of  oats  as  if  it  had  been 
1  tuso  years  by  cattle,  owing  to  the  more  equal  distribu- 
»f  the  manure  over  the  surface  by  the  former.  On  first 
soils  excellent  crops  of  oats  can  be  grown,  after  clover 
ye-grass,  either  cut  for  hay  or  soiling.  On  secondary  soils 
hing  more  is  required  in  order  .to  obtain  similar  results,  oon- 
Qtly  the  practice  of  all  good  farmers  is  to  pasture  at  least 
ear  with  sheep  or  two  years  with  cattle  before  breaking  up 
ski  for  oats,  and  if  the  grass  has  been  cut  for  hay  the  after* 
should  be  depastured,  and  during  the  following  winter  the 
surface  regularly  folded  over  by  sheep  eating  turnips,  and 
)r  grain.  In  this  case  1  acre  of  tumi])s  (say  20  tons)  will 
;r  3  acres  of  lea,  and  the  dung  made  from  their  consump- 
y  sheep  will  produce  as  good  a  crop  of  oats  as  one  year*s 
'e  by  sheep,  or  two  years  by  cattle.  On  inferior  soils  the 
should  always  remain  two  or  three  years  in  pasture,  and 
ill  be  found  the  most  profitable  plan  of  managing  them, 
following  crop  of  oats  has  every  chance  to  be  a  good  one 
this  plan  is  pursued,  and  all  the  other  crops  during  the 
a  will  be  benefited  by  having  a  store  of  slowly  decompos- 
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ing  vegetable  matter  to  feed  upon.  When  land  hai  lain  mo 
than  four  years  in  grass  it  is  found  necessary,  when  it  is  broki 
up,  to  take  two  crops  of  oats  in  succession  in  order  that  the  so 
may  be  properly  dea)mposed  before  sowing  a  green  crop.  Tl 
does  very  well  on  good  land,  and  the  second  crop  of  oats 
generally  the  best  of  the  two,  but  on  inferior  soils  it  should  I 
avoided  if  possible,  as  it  is  a  quick  method  of  carrying  off  all  tl 
ready,  soluble  matter.  The  sods,  or  undecomposed  turf,  a 
easily  be  got  rid  of  by  putting  them  into  the  bottom  of  the  dril 
when  preparing  the  ground  for  sowing  turnips  or  plantiii 
potatoes,  and  then  covering  them  up  along  with  the  manure.  N 
better  crops  of  turnips  or  potatoes  can  be  grown  on  such  land  1 
any  other  mode  than  is  obtained  by  this  simple  one  of  dispotii! 
of  the  undecomposed  sods,  and  thus  converting  them  into  manni 
under  the  plants  they  are  intended  to  nourish. 

The  ploughing  of  lea  ground  intended  to  be  sown  to  oati 
seldom  commenced  in  Scotland  before  New  Year^  and  general 
very  little  is  done  until  February  owing  to  the  prevalence  of  fro 
and  snow  in  January.  The  usual  and  proper  plan  is  to  coa 
mence  ploughing  the  older  leas  first  in  order  to  give  time  for  tl 
tough  sod  to  decompose  before  seed-time.  The  clover-itubbl 
are  left  last,  as  they  are  always  freer,  and  require  less  time  < 
become  mellow.  In  South  England  where  there  is  little  froi 
comparatively  speaking,  to  disintegrate  and  mellow  the  soil,  tl 
ploughing  of  lea  ground  should  be  commenced  and  finished  mm 
earlier  than  in  Scotland  ;  and  probably  it  would  be  found  advai 
tageous  to  rib  or  half-plough  the  land  across  in  autumn,  harrow 
down  in  January,  and  clean-plough  and  sow  immediately  afte 
wards.  By  this  method*  the  active  soil  would  be  dry  all  wintc 
the  vegetable  matter  well  decomposed  before  seed-time,  and  tl 
ground  easily  reduced  to  a  proper  state  either  for  the  seed  beii 
drilled  or  sown  broadcast. 

In  ploughing  lea-ground  for  oats  it  is  a  good  plan  to  use  tl 
press  or  drill  roller  in  addition,  especially  on  light  or  soft  ta£ 
The  sod  or  grassy  part  of  the  furrow-slice  is  pressed  down  ai 
completely  buried  by  this  machine,  while  the  tapered  periphe 
of  its  wheels  forms  a  solid  and  regular  bed  for  the  seed^  less 
which  is  required  owing  to  the  complete  manner  in  which  it  fai 
into  the  hollow  parts — even  when  sown  broadcast.  It  is  al 
generally  thought  that  neither  the  slug  nor  wire  worm  is  so  dettru 
tive  to  the  young  plants  on  press-rolled  land  as  where  it  has  be 
ploughed  in  the  ordinary  way.  The  writer  uses  a  press-roller  i 
pressing  land  for  wheat^  which  has  a  sowing  apparatus  attache 
The  presserj  drawn  by  two  horses,  goes  behind  two/  three, 
more  ploughs  as  may  be  required,  the  wheels  form  the  seed-bc 
and  the  sowing  apparatus  driven  from  the  same  axle,  deposits  t! 
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leed  which  is  corered  by  a  small  harrow  hooked  on  behind.  In 
pieparing  lea  ground  for  oats  the  sowing  apparatus  could  not  be 
ued  when  the  ploughing  is  done  in  winter ;  but  for  land  after 
green  crop  or  after  lea  that  has  been  rib-ploughed  early  in  winter 
and  again  to  be  ploughed  in  spring,  the  several  processes  of 
fboghing,  pressing,  sowing,  and  harrowing  can  all  be  accom- 
plished at  one  operation.  The  press-roller  is  remarkably  well 
adapted  to  the  preparation  of  dry,  light  land  for  sowing  grain  of 
anj  description,  but  on  damp  or  clayey  soils  it  is  not  so  useful, 
neither  does  it  work  so  well  owing  to  the  greater  liability  of  the 
vheels  to  become  clogged  with  earth.*  The  addition  of  a  sowing 
apparatus  to  the  common  press-roller  has  not^  so  far  as  the  writer 
ii  aware,  been  tried  before,  and  the  one  mentioned  above  is  solely 
lis  own  invention,  and  consequently  the  remarks  referring  to  its 
osefalness  are  only  entitled  to  such  an  amount  of  confidence  as 
the  testimony  of  one  individual  can  afford. 

The  ploughing  of  lea-ground  is  one  of  the  nicest  operations 
the  ploughman  has  to  perform,  as  any  deviation  from  a  straight 
line  in  the  furrows  is  easily  seen,  and  is  always  particularly 
oihisive  to  the  eye  of  a  practical  farmer.  In  Scotland  the  land  is 
pIoDghed  in  ridges  (Anglice  stctcbes),  generally  either  6  or 
tvelTe  yards  wide,  or  in  broad  feirings  of  various  dimensions. 
CUy  land,  or  low  lying  damp  land  of  any  kind,  is  usually  laid  in 
6-jard  ridges,  but  by  far  the  most  common  size  on  ordinary,  well- 
dnined  soils,  is  the  12-yard  ridge.  On  thin,  dry  land,  where 
open  furrows  are  not  only  useless  but  in  some  degree  hurtful, 
owing  to  the  greater  exposure  to  drought,  wide  feirings  are  pre- 
ferred. When  the  ridges  are  long  and  the  field  large  the  usual 
plan  is  to  lay  two  12- yard  ridges  together,  by  hupping,  or  turning 
to  the  right  hand  at  the  ends,  and  when  this  has  been  accom- 
plished, to  plough  three  12-yard  ridges  by  winding,  or  turning  to 
the  left  hand.  But  before  commencing  to  plough  the  field,  it  is 
marked  off  in  parallel  breaks  60  yards  broad,  or  in  every  fifth  open 
farrow  if  the  land  has  been  laid  down  in  12-yard  ridges.  It  will 
be  seen  from  this  arrangement  that,  by  laying  two  ridges 
(24  yards)  together  at  each  of  these,  marking  and  winding  out 
the  intermediate  spaces,  there  will  only  be  one  open  furrow  every 
60 yards.  In  smaller  fields,  with  shorter  ridges,  ploughing  in  large 
feirings  causes  a  great  deal  of  lost  time  in  going  so  great  dis- 
tances along  the  ends,  it  is  better  therefore  to  lay  two  ridges 
together  at  tbe  markings  as  before,  and  only  to  leave  one  between 
them  instead  of  three.  There  wUl  thus  be  an  open  furrow  every 
36  jards,    and  to  guide  the  sower,  when  sowing   broadcast,   a 

^  Tlie  system  alluded  to,  of  a  sowing-machine  being  fixed  and  worked  by  the  axle 
of  the  press  roller,  has  been  adopted  by  me  for  at  least  teo  yean  with  great  success. — 
S.  Bennbtt. 
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slighter  furrow  than  common  is  made  every  6  yard*.  A  6-yan 
ridge  should  contain  24  furrows,  each  9  inches  broad,  and  in  orde 
to  have  them  all  lying  at  45^,  the  proper  angle  of  inclimUioD,  dM 
depth  should  be  rather  more  than  6  inches — by  mathematical  od 
culation  6 "  3639  inches.  In  ploughing  lea  cither  in  6  or  r2-yani 
ridges,  the  last  fast  fnrrow  of  each  ridge  should  be  turned  ova 
by  a  plough  drawn  by  one  horse,  or  if  necessary  two  hoiM% 
walking  in  the  open  furrow;  because  when  two  hones  walk 
abreast  in  performing  this  operation,  the  one  on  the  left  tide  of 
the  ploughman  must  walk  on  the  ploughed  land,  which  if  wetor 
clayey,  will  be  more  or  less  poached  in  consequence.  On  dlj 
lisfht  land  this  is  of  little  consequence.  Lea  ground  should  iiei« 
be  ploughed  when  the  furrows  are  so  wet  as  to  become  glozBi  tf 
the  action  of  the  mouldboard,  unless  it  be  very  early  in  winter  ain 
in  a  locality  where  there  is  usually  plenty  of  frost  to  oountoail 
the  bad  effects  of  wet  ploughing.  To  plough  too  wet  in  spring 
is  sure  to  produce  a  hardened  furrow  on  the  first  appearance  of 
drought,  which  ne^-er  breaks  down  kindly  however  much*  it  mqr 
be  harrowed. 

Smcing  and  Hamncing, — The  general  practice  in  Scotland  ii 
to  sow  oats  broadcast  on  the  winter  furrow,  and  to  cover  in  tlv 
seed  by  two,  three,  or  four  harrows  coupled  together,  and  drawn 
by  as  many  horses.  On  clay  farms,  where  the  ridges  are  namnr, 
two  harrows,  drawn  by  two  horses,  are  generally  used,  but  on  dlJ 
land  farms  three  or  four  harrows  are  generally  employed,  out 
horse  to  each,  and  the  whole  driven  by  one  man.  In  sowing  eati 
broadcast  an  active  man  can  easily  get  over  25  acres  of  level  land 
in  a  day,  and  on  hilly  ground  about  5  acres  less.  Six  hanowi, 
three  and  three  together,  drawn  by  six  horses  and  driven  by  two 
men,  follow  the  sower  and  give  a  double  stroke  in  the  direction  of 
the  ridges.  The  next  double  stroke  is  either  given  across  the 
iield  or  obliquely,  and  if  the  land  is  moderately  friable,  another 
single  stroke  in  the  same  direction  as  at  first  will  generally  be 
sufHcicnt  to  finish  the  operation  of  harrowing.  Old,  tough  let| 
or  wet  ploughed  land  requires  a  far  greater  amount  of  harrowing 
than  this  to  bring  it  into  a  proper  tilth.  Two  double  strokes  are 
given  in  the  direction  of  the  ridges  to  break  the  furrows  and 
prevent  the  turf  from  being  torn  up  by  the  cross  harrowing,  and 
it  is  seldom  that  the  operation  can  be  properly  accomplished  witti 
less  than  six  double  strokes  or  twelve  harrowings.  The  prerions 
use  of  a  heavy  press-roller  greatly  facilitates  the  operation  of  har- 
rowing, and  renders  it  also  more  effective.  When  the  harrowing 
of  the  seed  has  been  accomplished,  the  open  furrows  should  be 
cleaned  out  with  a  double-moulded  plough,  and  water-furrows  cnl 
across  the  lower  end  ridge,  and  also  any  part  of  the  field  wheri 
water  is  apt  to  stagnate.     It  is  not  usual  to  roll  oats  unless  tb 
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ROiuid  is  verj  lights  but  if  so  it  is  always  rolled  when  the  weather 
Koomes  drooghtj. 

The  quantity  of  seed  sown  per  statute  acre  in  Scotland  raries 
bom  3jf  to  Hi  bushels.  The  early  and  small  seeded  oats,  such  as 
the  Potato  and  Sandy,  are  always  sown  thinner  by  about  1^  bushels 
to  the  acre  than  the  coarser-grained  sorts,  such  as  the  Late 
Angus  and  Tartarian  varieties.  The  error  of  the  Scotch  farmer 
Utlwrto  has  been  to  use  considerably  more  seed  than  what  is 
wccsnry.  The  moistness  of  the  climate  has  greatly  favoured  the 
pnctice,  and  counteracted  its  bad  effects  by  keeping  these  thickly- 
loim  crops  in  a  healthy  growing  state ;  but  in  a  drier  climate  the 
■me  error  would  occasion  much  more  mischief^  inasmuch  as  the 
diicker  a  crop  is  sown  the  more  does  it  suffer  ultimately  from 
kii^-continued  drought.  Three  bushels  of  early  and  small-seeded 
oats  are  quite  sufficient  to  sow  an  imperial  acre  with^  and  4  bushels 
ef  the  coarser- grsdned  sorts. 

When  oats  are  sown  after  pasture,  or  sheep  folded  lea,  they 
seldom  receive  or  require  any  manure,  but  after  hay  the  crop  is 
greatly  benefited  by  2  or  3cwt.  of  guano  harrowed  in  along  with 
die  seed.  The  increased  quantity  of  straw  obtained  will,  from  its 
nJnable  forage  qualities,  nearly  repay  the  cost  of  the  guano, 
while  the  proportionate  increase  of  grain  will  yield  a  profit  besides, 
lo  dropping  summers  the  action  of  guano  on  the  oat-crop  is  very 
Barked,  in  dry  years  less  so  ;  but  in  almost  every  instance  it  will 
pay  itself,  and  something  more,  provided  the  error  of  too  thick 
sowing  be  not  committed.  It  is  the  tendency  of  guano,  when 
sown  along  with  oats,  to  produce  a  strong,  thicks  powerfully  tiller- 
ing plants  but  if  too  much  seed  be  used  the  plants  will  become 
orer  crowded,  and  if  a  track  of  dry  weather  set  in  about  the  time 
of  earing,  the  crop  will  fall  off  rapidly  in  bulk,  and  cut  a  very 
lorry  figure  at  harvest.  The  application  of  guano  to  the  oat-crop 
in  south  England,  therefore,  should  always  be  accompanied  by 
early  and  thin  sowing,  in  order  that  the  plants  may  strike  their 
roots  deep  into  the  ground,  and  be  supplied  with  moisture  even 
when  dry  weather  prevails.* 

The  foregoing  remarks,  in  this  section,  on  the  sowing  of  oats 

^  Mr.  Ganiiuer  of  Barocliaii,  who  lias  been  a  most  indefatigable  labourer  in  the  field 
)f  experimental  inquiry,  published  in  t)jc  *  Transactions  of  the  Hli^Idaitd  Society  of 
SeotlaniL*  the  results  of  a  series  of  experiments  with  special  manures  on  the  growth  of 
ata»  from  which  it  appears  that  1  cwt.  of  Peruvian  guano,  *i  cwt.  of  common  salt, 
L  cvt.  of  animal  charcoal,  and  ^  cwt.  of  sulphate  of  magnesia  (Epsom  salbt),  costing 
a  all  only  19«.  6c/.,  produced  per  acre  within  a  {leck  of  20  bushels  more  tlian  that 
Httion  where  tx>  maimre  had  been  applied.  The  quantities  of  oats  yielded  ])er  acre 
NR  S  qrs.  G  bush.  3  pecks,  and  C  qrs.  3  bush,  respectively.  In  another  instance, 
a  mots-loiid,  a  mixture  of  1  cwt.  Ptruviau  guano,  1  cwt.  animal  charcoal  dissolved 
iu4  cwt.  of  sulphuric  acid,  1  cwt.  common  salt,  I  cwt.  of  silicate  of  soda,  and  1  cwt. 
if  bOTD-dust,  costing  in  all  1/.  lis,  1(/.,  gave  an  increase  of  nearly  24  bushels  of  grain, 
tbt  lelative  quantities  beins  8  qrs.  6  bush.  3  pecks  where  tbe  manures  were  applied, 
iod  only  5  qrs.  7  bush,  on  the  portion  not  manured.  The  iilicatea  are  liighly  useful 
ou  soft  soils,  in  giving  greater  tirmness  to  the  culms  of  oatf. 
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after  lea,  applj  in  a  great  measure  to  the  oat-growing  distric 
England  and  Scotland,  but  with  regard  to  the  south  and  so 
eastern  counties  of  England  I  have  considerable  hesitatio: 
expressing  an  opinion  as  to  the  propriety  or  impropriety  of  a 
doning  the  present  practice  there  of  sowing  wheat  after  lea,  ar 
substituting  oats  in  its  stead.  In  the  Norfolk  system  oats  ar< 
admissible  unless  substituted  for  barley,  and  neither  are  we 
pared  to  advise  this ;  but  were  it  considered  desirable  to  i 
this  system,  in  order  to  lengthen  out  the  period  between  one  \ 
of  clover,  or  turnips,  and  another,  oats  might  be  introduced  as 
means  of  doing  so.  Thus  the  Norfolk  course,  consisting  of  clc 
wheat,  turnips,  barley,  might,  on  good  soils,  give  plaice  to  clc 
wheat,  beans,  oats,  turnips,  barley,  or  on  light  soils  to  grass  ] 
tured  two  years,  wheat,  peas,  oats,  turnips,  barley.  la  the  fir 
these  rotations  the  acreage  amount  of  clover  and  turnips  wouh 
diminished,  but  the  produce  per  acre  would  be  increased  in  i 
sequence  of  the  same  crops  only  recurring  every  sixth,  instea 
every  fourth  year.  The  six-course  rotation  in  Scotland  is 
fcrent  from  this,  the  succession  being  grass,  oats,  beans 
potatoes,  wheat,  turnips,  barley  with  seeds,  or  on  some  fine  si 
grass,  oats,  potatoes,  wheat,  beans,  barley.  On  good  clay  s 
oats  might  very  properly  follow  clover,  and  wheat  be  sown  a 
beans,  but  it  is  doubtful  if  the  Norfolk  farmer,  occupying  a  tui 
soil,  will  ever  be  induced  to  allow  oats  to  take  the  place  of  wb 
On  soft  alluvial  or  gross  soils,  where  barley  cannot  be  gr 
with  profit,  even  in  a  dry  climate,  and  wheat  only  at  lenglhe 
intervals,  the  cultivation  of  oats  becomes  essential  to  an  alten 
system  of  cropping.  We  have  the  choice  either  of  taking  gi 
oats,  turnips,  wheat,  or  of  grass,  wheat,  turnips,  oats.  T^e  ii 
vidual  crops  are  the  same  in  both  cases,  but  the  practical  pc 
connected  with  them  are  somewhat  different.  Thus  wheat 
be  sown  under  much  more  favourable  circumstances  after  g 
than  after  turnips,  and  from  getting  it  earlier  sown  the  qualit 
the  grain  will  be  greatly  superior  also.  In  Scotland,  Ireli 
and  the  north  of  England,  it  is  doubtful  if  wheat  should  eve 
made  systematically  to  assume  the  place  of  oats,  because,  ui 
ordinary  circumstances,  as  profitable  crops  of  the  latter  can 
obtained  without  manure  as  of  the  former  with  it — which  is 
actly  the  reverse  of  what  happens  in  the  southern  part  of 
island,  where  wheat  can  be  grown  with  less  expense  than  < 
The  subject  thus  resolves  itself  into  the  two  following  prop 
tions : — First,  oats  can  only  be  cultivated  successfully  in  u 
England  at  a  greater  expenditure  of  labour  and  manure  i 
what  is  required  in  Scotland ;  and,  secondly,  they  can  nevei 
substituted  profitably  for  wheat  or  barley  on  light  soils  situ; 
in  a  dry  and  hot  climate,  at  least  as  long  as  the  present  reli 
prices  of  grain  continue. 
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Harvestififf  the  Oat  Crop. — All  the  earlier  varieties  of  oats 
krald  be  cot  raw,  as  they  are  apt  to  shed  their  seeds  when 
lUowed  to  ripen  completely.  The  sandy  oat  is,  perhaps,  the  only 
mrt  that  may  be  allowed  to,  stand  until  the  straw  is  uniformly 

5 Worn,  without  incurring  loss  from  the  grain  shedding  out,  either 
'  a  moderate  breeze  of  wind  or  by  the  operation  of  reaping. 
LUe  or  common  oats  are  less  liable  to  shake  when  ripe ;  and  the 
ttraw,  even  although  entirely  deprived  of  its  green  colour,  still 
Kdains  a  considerable  amount  of  sap,  a  circumstance  which  may 
aooooDt  in  some  degree  for  its  superior  forage  qualities.  The  straw 
cf  early  oats,  on  the  contrary,  when  quite  ripe,  is  sapless  and 
Vritde,  and,  unless  cut  a  little  green,  makes  very  indifferent 
Adder.  In  neither  case,  however,  is  it  advantageous  to  permit 
iny  kind  of  oats  to  become  dead  ripe  before  commencing  to  reap  ; 
fir  although  cut  ten  days  before  this,  the  ripening  process  will 
proeeed  perfectly  well  in  the  sheaf,  and  certainly  with  much  less 
ride  The  wnter*s  experience  has  for  many  years  been  in  favour 
sf  cutting  all  the  early  sorts  of  oats  when  the  green  and  yellow 
ooIoQTs  were  about  equally  mixed ;  and  in  every  instance  where 
tbis  hat  been  practised^  the  result  as  to  quality  and  quantity,  both 
•f  the  grain  and  straw,  has  been  perfectly  satisfactory.* 

When  oats  are  cut  with  the  scythe,  the  operation  should  be 
performed  by  cutting  up  to  the  standing  com,  as  there  is  less  risk 
of  rippling  and  shaking  out  the  grain  than  when  cutting  atva?/ 
bom  it.  In  Scotland  the  hook  is  generally  preferred  to  the 
Kjthe  for  reaping  oats ;  for  the  crop  is  generally  so  heavy  and 
laid,  and  otherwise  twisted  together,  that  the  scythe  at  the  best 
would  make  but  miserable  work.  Six  reapers  and  one  bandster 
complete  what  is  termed  a  band-win  ;  and  they  will  cut  down  two 
Kres  of  good  oats  in  a  day.  In  some  districts  of  Scotland  the 
reapers  are  mid  Zd.  per  threve,  of  24  sheaves  each,  12  inches  in 
diameter.  The  bandster  receives  from  lOs,  to  lis.  a  week,  with 
rictoals ;  and  he  is  generally  hired  for  a  month.  An  acre  of 
jood  oats  generally  averages  about  32  threves  (768  sheaves), 
tUch,  at  '3d,  per  threve,  costs  Ss.  for  reaping ;  and  if  we  add  2s, 

^  An  amating  instance  of  the  prejudice  which  some  farmers  have  against  cutting 
pram  befwe  it  is  perfectly  ripe  occurred  in  reference  to  myself  in  the  harvest  of  1^4H. 
I  had  begun  my  harvest  before  any  of  my  neighbours;  and  one  of  them,  coming  into  a 
idd  of  rsUher  onripe  looking  potato-oats  in  course  of  being  cut  down,  sarcastically 
cmarked,  **  Well,  alter  that  we  need  not  care  when  we  begin  our  harvest.'*  Another 
nncr,  some  time  ader,  remarked  to  a  miller,  that  <'  Mr.  ■  was  cutting  his  oats 
[oittf  gieen,  and  quite  unfit  for  being  reaped.'*  The  miller  asked  him  to  step  into  his 
nmises^  and  he  would  show  him  a  parcel  of  new  oats  he  had  just  received.  After 
nmining  them,  the  farmer  admitted  they  were  certainly  as  fine  oats  as  he  had  ever 

sen.  **  Well,"  replied  the  miller,  '*  these  are  Mr. *s  oats  that  you  and  others  liave 

sen  ridiculing  him  for  cutting  so  soon.*'  The  oats  were  43  Ihi.  per  bushel ;  and 
llboQgh  threshed  out  of  the  field  yielded  18|  Scotch  pecks  of  oatmeal  to  six  bushels. 
Ui  is  at  the  rate  of  216  lbs.  of  oatmeal  to  the  quarter  of  oats. 
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for  binding  and  superintendence,  the  whole  expense  will  be  lOf.  \ 
per  acre,  for  cutting  oats  in  this  way.     In  other  districts  it  ji  | 
costomary  to  get  the  crop  reaped  for  so  much  per  acre ;  lOt.  Is 
\0s.  6d.  per  acre  for  wheat,  oats,  and  barley,  is  about  the  nsnl 
price  given.     In  other  parts  the  reapers  are  either  hired  for  thf 
whole  harvest  or  from  day  to  day,  or  week  to  week.     The  writsr 
has  never  tried  any  other  than  the  first  of  these  methods,  sal 
may  therefore  be  prejudiced  in  its  favour ;  but  with  an  actifi^ 
firm-minded  overseer  it  is  as  cheap  as  the  others,  and  much  Im  | 
troublesome,  as  the  reapers  provide  their  own  victuals.  i 

When  oats  are  reaped  with  the  book  they  are  always  set  19  ' 
in  shocks  of  12  sheaves  each,  two  shocks  making  a  threve.  Ths 
general  custom  in  late  districts  is  to  put  two  sheaves,  butt  to  bttl^ 
on  the  top  of  each  shock.  In  early  districts  these  hood-sbnM 
are  frequently  dispensed  with  ;  for  although  they  keep  out  ndlk 
they  also  keep  out  wind,  and  prevent  the  other  sheaves  from  diy* 
ing'so  quickly  as  they  otherwise  would.  Oats  generally  take  fvoB  ' 
a  fortnight  to  three  weeks  to  be  ready  for  carrying  to  the  stack- 
yard ;  but  this  varies  greatly  with  the  weather.  They  shonU 
never  be  carried  so  damp  as  to  cause  heating,  as  this  greatly  itt* 
jures  the  colour  of  the  grain,  and  renders  the  straw  worthless  for 
fodder.  Corn  stacks  are  always  made  round  in  Scotland,  both 
for  conveniency  and  ventilation.  Oat  stacks  jtre  generally  mads 
to  hold  from  120  to  200  shocks,  according  to  the  size  of  thefann; 
and  it  is  a  common  practice  to  place  a  three-legged  vent  inside,  to 
promote  a  freer  circulation  of  air  through  them.  They  are  thatchri 
with  wheat  or  barley  straw,  which  is  tied  down  with  ropes  mads 
of  tough  oat  straw.  The  thatching  will  cost  little  more  this 
j^c2.  per  quarter ;  and  this  includes  the  making  of  the  ropes  also. 

The  cost  of  cultivating  an  acre  of  oats  on  a  light  trap  (whin* 
stone)  soil,  with  which  the  writer  is  personally  acquainted,  ftiH 
gether  with  rent  and  taxes,  in  1848,  is  nearly  as  follows  :: — 

Ploughing  lea,  one  furrow,  9  to  10  inches  broad     .         .    £0    7    6 
Sowing  broadcast  (one  man,  2s^  and  one  woman,  Qd,  per  day, 

20  acres)        ....... 

Seed,  3^  bushels,  a,t2s.  Gd.     , 

Harrowing  2J  double  strokes  (five  times),  six  horses  and  two 

men  iiniah  10  acres  .••... 
Handweedingf,  twice    ...... 

Reaping  64  shocks,  12  sheaves,  each  l\d,  •  •  . 

Bindin^r,  setting  up,  and  superintendence  . 

Carrying  and  stacking  10  acres  per  day,  1  bnilder,  1  forker, 

3  carters,  and  3  double-horse  carts;  the  men  at  2s.  6e?., 

and  the  horses  2^.  GJ.  each  per  day,  cost  per  acre 
Thatching         ....... 

Threshing  48  bushels  by  steam 

Marketing         ....... 

Rent  and  taxes  in  1848  ..... 


0 
0 

0    1» 
8    9 

0 

0 
0 
0 
0 

r, 

2    6 
0    9 
8    0 
2    0 

'1 
0 

0 

0 

0 

1 

2    9 

0  6 

1  4 
8    9 

10    0 

.£3 

jnj 
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Pbe  produce  was  6  quarterg  per  acre,  which,  at  20«.,  gives  6/. ; 
It  leaving  a  balance  of  2L  \2s.  0^.  for  interest  on  capital  and 
ifit  At  the  present  prices  of  oats  (155.  per  quarter)  the  value 
fvoduoe  would  onlj  be  4/.  10s,  per  acre ;  but  as  the  rent  is 
in  grain,  the  charge  against  it  on  this  head  will  be 
4#.  per  acre  less  for  crop  1849.  Calculating  from  these 
Ha,  we  have  as  before  : — 

For  horse  and  hand  labour,  cost  per  acre    . 

Seed,  34  bushels,  at  Is,  1(^.         ,,  ... 

Bait  amd  taxes  for  crop  1849  •  .  .  .  • 

£3    0    Oi 

HA,  deducted  from  AL  lOs,,  the  value  of  produce^  leaves 
L  9s,  2|€f.  for  profit  and  interest  on  capital. 
When  oats  in  the  straw  are  purchased  either  on  the  ground  or 
fier  being  stacked — as  is  generally  done  bj  auction  in  Scotland^ — 
be  straw  is  usually  valued  at  3d.  per  stone  of  141bs. ;  and  as 
'  bushels  will  yield  from  30  to  35  stones  of  straw^  the  whole 
doe  of  the  oat-crop  (straw  and  grain),  supposing  it  to  be  6  quar- 
(ss  per  acre^  will  be  as  follows  : — 

6  quarters  of  oats  at  20i9.  •  .        £6    0    0 

195  stones  of  straw,  at  3dl  .  .  2    8    9 


£1    8 

2i 

0    6 

6i 

1    6 

0 

Total  .        £8    8    9 

Ettmondcal  Uses  of  Oats, — "  In  England^"  as   Dr.    Johnson 
lore  wittily  than  wisely  remarks,  '^oats  are  food  for  horses,  and 
I  Scotland  food  for  men ;"  but  this  is  only  true  as  regards  the 
wthem  part   of  the  island,   as  oatmeal  is  largely  used  in  the 
mbem  counties  of  England.   In  Scotland  and  Ireland  it  is  (cheap 
iwheaten  bread  is  at  present)  still  the  principal  food  of  the 
ual  population,  as  well  as  of  that  portion  of  the  mechanic  class 
hoie    employment  is  not  of  a  sedentary  nature.      In  a  warm 
imate,  oatmeal  is  not  an  agreeable  nor  healthful  article  of  human 
iet,  as  it  heats  the  blood  and  produces  eruptions  on  the  skin ; 
either   is  it  a  proper  food   for  persons   engaged  in  sedentary 
nployments ;  but  for  all  who  are  exposed  to  plenty  of  outdoor 
Lercise  or  labour,  in  a  bracing  atmosphere^  no  species  of  food 
m  be  more  wholesome  or  nutritious.     Professor  Johnston^  of 
dinburgh,  has  rescued  this  excellent  article  of  diet  from  much 
nmerited  obloquy,  by  showing  that  the  grain  from  which  it  is 
lade  is  rich  in  those  proteip  compounds  .which  constitute  the 
nucZe-forming  principle  of  the  animal  frame.     In  some  of  the 
utem  counties  of  Scotland  the  unmarried  ploughmen  live  solely 
^  oatmeal  and  milk,  except  in  winter,  when  they  get  potatoes  in 
4dkion ;  but  the  latter  is  generally  optional  on  the  part  of  the 
snployer,   and  is  often   discontinued  when  they  become  high 

k2 
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priced.  The  regular  allowance  to  each  man  is  65  stones  ol 
meal  per  annum,  or  17^  lbs.  weekly,  with  12  gills  of  new 
daily  ;  and  on  this  diet,  with  no  other  cooking  than  boiling 
stirred  among  the  meal,  the  ploughmen  are  strong  and  he 
The  writer  does  not  advocate  this  system  of  dieting  plough 
and  he  only  adduces  it  in  proof  of  the  nutritious  and  whole 
nature  of  oatmeal^  as  food  for  people  engaged  in  outdoor  la 
Wheaten  bread  mighty  no  doubt,  be  introduced  with  great  a 
tage  into  the  dietary  of  the  Scotch  and  Irish  agricultural  labo 
and  if  the  present  low  price  of  wheat  continue,  there  is  ereryr 
to  expect  that  its  use  will  soon  become  more  general,  at  least 
former  country  ;  but  before  it  can  be  made  entirely  to  snpc 
that  of  oatmeal,  the  tastes  of  the  people  must  undergo  a 
change.  Whether  right  or  wrong,  a  Scotch  labourer  never  t 
he  can  stand  so  much  fatigue  on  a  wheaten  flour  diet  as  on  c 
oatmeal ;  and  so  long  as  he  thinks  so  he  will  retain  his  prefc 
for  the  latter. 

The  making  of  oatmeal  forms  a  source  of  considerable  en; 
ment  to  a  great  many  people  in  Scotland.  The  millers  pui 
oats  from  the  farmers,  make  them  into  meal,  and  sell  the  pr 
principally  in  villages  and  manufacturing  towns.  The  hus 
the  grain  are  used  for  mixing  with  whole  oats^  for  feeding  h 
and  with  crushed  grain  or  oilcake  for  cattle.  Large  quantil 
husks  —  oatmeal  seeds  they  are  commonly  called — are  als 
posed  of  to  distillers,  who  mix  them  with  their  spent  grains 
sell  the  mixture  for  fattening  cattle  or  sheep.  The  nsual 
of  oatmeal  seeds  is  from  id,  to  6d,  per  four  bushels,  the  i 
being  about  12  lbs,  per  bushel. 

When  farmers  get  oats  made  into  meal  for  the  use  of  their 
lies  and  servants,  the  miller  retains  as  multure  8f  lbs.  (a  E 
peck)  for  every  boll  (140  lbs.)  of  meal  produced  *  The  prop 
of  meal,  husk,  and  moisture  of  potato  oats  (41  lbs.  per  bnsl 
crop  1849,  grown  by  the  writer,  was  in  100  parts  as  foUowi 

Meal     .  .  .  57-34 

Hu:»k     .  •  .  22-64 

Waste  in  drying  (water)  20*02 

Total        .        100- 

One  quarter  of  these  oats,  weighing  328  lbs.,  would  thus  yi 

lb6. 
Meal     .  .  •  188*06 

Husks   •  .  •  74-26 

Water  .  .  •  65*66 


Total        .        328 


*  In  those  districts  where  thirlcige  does  not  exist  or  is  falling  into  disote,  tJM 
for  grinding  b  generally  commuted  into  money,  bne  shillbg  being  chaiged,  in 
a  peck  of  meal,  for  every  six  busbels. 
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The  proportion  of  meal  here  stated  U  rather  below  than  above 
>  KTerage  for  oati  of  thii  weight,  and  majr  be  accounted  for  by 
B  fact  that  the  crop  ripened  prematnrely,  owingf  to  the  dry 
knre  of  the  soil,  combined  with  loo^- continued  drought,  during 
•  latter  part  of  last  sumiuer.     The  quantity  of  oats  employed 

obtaioio^  the  above  results  was  II  quarters,  which  were  dried 
I  the  ordinary  way  on  the  kiln;  the  principal  object  in  view 
(ing  to  determine  the  quantity  of  moisture  driven  off  by  heat. 

In  ooDcliuion,  it  may  be  stated  that  oats  are  generally  allowed 
t  ba  by  far  the  most  wholesome  food  for  horses,  and  conse- 
aeolly  their  coasumptioQ  is  very  large  throughout  the  British 
lands  for  this  purpose.  Beans,  linseed,  and  barley,  are  ex- 
dlent  auxiliaries;  but  if  we  consult  the  taste  and  health  of  our 
ane%  oats  must  stilt  continue  to  be  their  principal  food.  In 
Mae  districts  where  oats  are  extensively  grown,  the  light  or  taU 
an  goes  a  considerable  length  in  feeding  the  horses  upon  a  farm  ; 
od  where  this  is  the  case,  the  expense  of  horses'  food  is  little 
dl,  as  this  inferior  grain  would  fetch  but  a  low  price  if  taken  to 
adteL 


^I, — Experiment  and  Experience  in  tite  Growth  of  Wheat,  year 
i^ter  year,  on  ike  tame  acre  of  load.     By  the  Rev.  S.  Smith. 

Met  October  I  took  in  hand  a  measured  field  of  four  acres,  in 

ider  to  carry  out,  more  extensively,  my  experiment  in  growing 

4>cat. 
I  ploughed  the  short  stubble — for  the  field  bad  just  been  in 

(beat — an  inch  deeper  than  the  used  staple ;  cleaned  and  levelled 

t;  and  got  in  my  seed  in  channels  made  by  the  presser,  covering 

iKt  with  the  crusher. 
The  following  sketch  gives  a  view  of  the  growing  plant;  the 

faces  tn  each  triple  row  being  one  foot,  and  the  intervals  bOween 

Mdi  triple  row,  three  feet. 
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In  this  stage  of  growth,  at  the  beginning  of  November,  when  thi 
triple  rows  of  wheat  were  distinctlj  visible,  I  trenched  the  intervdi 
for  the  succeeding  crop,  bringing  up  six  inches  of  the  subsoil  ti 
the  surface,  and  casting  the  seven  ploughed  inches  erf  staple  to  th 
bottom.  In  the  spring  I  well  hoed  and  hand-weeded  the  row 
of  wheat,  and  stirred  the  intervals  with  a  one-horse  scarifier  tfam 
or  four  times^  up  to  the  very  period  of  flowering  in  Jane. 

What  has  been  the  result  ? — The  field  I  am  describing  is  i 
gravelly  loam,  with  a  varied  subsoil  of  gravely  clay,  and  mscri.  Ii 
has  been  hard  worked,  for  nearly  a  century  at  least,  by  tensill 
after  tenant ;  has  never  known  a  bare  fallow  in  the  memory  ol 
man ;  and  my  operations  followed  immediately  after  a  heavy  crop 
of  wheat  sown  broadcast.  I  applied  no  manure;  and,  lurag 
dropped  single  grains  about  three  inches  apart  into  the  presndl 
channels^  I  sowed  but  little  more  than  a  peck  of  seed  to  the  bob. 
And,  what  has  been  the  result? — During  winter,  and  np  to 
April,  tlie  plant  looked  so  thin  and  so  very  far  between^  as  almoil 
to  excite  ridicule.  The  wheat,  however,  began  then  to  mat  and 
to  tiller.  May  came ;  and  all  through  that  trying  month  it  kepi 
its  colour,  without  a  tinge  of  yellow.  And  now  the  well  tilled 
intervals  have  told  upon  the  grain,  which  has  swollen  to  a  great 
size.  The  compact  ears  are  enormously  heavy  and  large^  Tk 
reed-like  straw  has  borne  up  against  the  storms.  And  there,. at 
this  moment,  as  level  and  as  laughing  as  the  slightly  rippled  saSp 
stands  as  fine  a  crop  of  wheat  as  ever  I  beheld,  promising  from 
the  half  portion  of  each  acre  a  yield  of  from  36  to  40  bushels. 

I  expect  a  similar  erop^year  after  year ^  en  the  same  four  aere^ni 
land  J  treated  in  t/ie  same  way,  I  do  so,  because  experience  jnstb 
fies  my  expectation,  and,  as  I  conceive^  science  confirms  it. 

First,  as  to  experience.  To  those  who  are  acquainted  with  thf 
history  of  British  agriculture  I  need  scarcely  say  that,  while  il 
practice  I  cHfTer  wholly  from  Jethro  Tull  in  the  management  o 
wheat,  the  leading  principles  by  which  I  am  guided  are  his.  Anc 
Jethro  Tull,  whose  veracity  was  never  doubted,  asserts  boldly 
that  "  the  more  successive  crops  are  planted  in  wide  intervals^  anc 
often  hoed,  the  better  the  ground  does  maintain  them.  The  las 
crop  is  still  the  best,  without  dung  or  changing  the  sort  of  plant* 
''  My  field,  whereon  is  now  the  13fb  crop  of  wheat,  is  likely  to  h 
very  good  ;'*  the  crop  before  it  hsfhig  bcoi  "  the  best  that  eve 
grew  on  it."  And,  to  make  the  statement  more  remarkable,  h 
adds  in  a  note,  "  I  am  sorry  that  this  farm,  whereon  only  I  hav* 
practised  horse-hoeing,  being  sitnate  upon  a  hill  that  oonsists  o 
chalk  on  one  side  and  heath  ground  on  the  other,  haa  nraally  beei 
noted  for  the  poorest  and  shallowest  soil  in  the  nei|^bo«irhood." 

My  own  experience,  which  I  will  briefly  relate,  is  this.  Sevei 
years  ago  I   broke  up  a  few  acres  of  pasture,  having  breast 
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pknfrlied  the  turf,  and  taken  it  off.  Setting  apart  a  portion  of 
iut  land  for  my  purpose^  I  deroted  the  first  year  to  oats,  the 
Koood  to  vetches^  and  the  third  jear  to  my  first  crop  of  wheat  on- 
Ihe  plan  of  tliree  feet  internals  and  donble-digcring.  I  have  now 
the  fifth  ctojh  on  the  same  acre  of  unmanured  land,  promising  at 
liMt,  from  the  half  portion  of  the  acre,  the  customary  yield  of 
34  boihels ;  many  place  it  as  high  as  40.*  The  staple  of  this  land 
maboat  five  or  six  inches,  with  a  subsoil  of  yellow  clay,  generally 
wry  tenacious,  but  here  and  there  inclining  to  marl  and  sand. 
The  stratum  is  oolitic, — a  formation  of  great  extent,  running 
aoiMt  the  country  from  Melcombe  Regis  nearly  to  Whitby. 

Bat  I  look  still  more  confidently  for  success  to  the  discoveries 
md  assurances  of  science.  From  science  we  learn  that  the  wheat 
jriant  requires  a  sufficiency  of  organic  and  inorganic  food  to  bring 
it  lo  perfection.  And  here  I  beg  permission  to  refer  to  the  ex- 
periments at  Rothampsted.  A  certain  portion  of  land  has  there 
been  exhausted  for  the  purpose,  and  wheat  has  been  grown  on  it 
in  the  usual  mode  of  cultivation,  year  after  year  ;  the  natural  pro- 
duce of  the  soil  per  acre  being  found  to  be  17  bushels.  Now,  it 
iithe  object  of  agriculture,  says  Mr.  Lawes,  ''  to  increase  the  pro- 
face  of  the  soil  beyond  its  natural  yield,  which  can  be  done  by 
rarions  means."  He  then  describes  these  means ;  one  of  which 
is,  by  fallowing.  "  The  field  may  be  fallowed  ;  that  is,  the  natural 
piodacc  of  the  soil  for  two  years  may  be  concentrated  into  one, — 
the  repeated  exposure  of  the  soil  to  the  atmosphere,  by  means  of 
ploughing,  causing  a  decomposition  of  mineral  matter,  while  the 
annnonia  in  the  rain  unites  with  the  various  acids  in  the  soil." 

By  the  method  of  tillage  which  I  advocate,  this  condition  is 
fulfilled.  I  have  the  advantage  of  a  fallow  year  after  year,  though 
OD  the  same  acre  of  land,  I  liave,  year  after  year,  a  grovving  crop. 
And  what  has  been  the  result?  I  have  shown  that  I  concentrate 
the  natural  yield  of  two  years  into  one,  and  raise  the  produce" 
from  17  bushels  to  34. 

Without  laying  too  much  stress,  however,  upon  the  minute  cal- 
culations of  this  interesting  experiment  of  Mr.  Lawes,  I  take  it  as 
far  as  it  goes  in  confirmation  of  my  scheme.  Thus  much  is  cer- 
tain,— that  the  atmosphere  contains  every  organic  constituent  of 
wheat,  in  the  forms  of  ammonia,  carbonic  acid,  and  water.  The 
question  is  only  one  of  sufficiency.  Of  carbonic  acid  there  is 
abundance.  And  when  we  look  at  the  ascertained  amount  of 
unmonia  brought  down  on  the  soil  by  rain,  and  jidd  to  it  the  occa- 
sional supply  from  the  snow,  and  its  unceasing  descent  with  the 
lew,  we  need  not,  I  conceive,  be  alarmed  on  that  score.  On  cer- 
ain  conditions : — Let  the  land  become  crusted  over,  and  its  pores 
iosed  ;  let  it  be  only  scratched    on    the    surface,  and  remain 

*  The  4  acres  crop  has  now  betn  threshed  out  and  has  given  20J  quarten  of  good 
lean  vheat,  weigbt  61  Ihs.  per  bnthel,  with  8  torn  of  straw. — S.  Smith,  Aug.  37. 
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hardened  below  ;  and  then  the  treasures  of  heaven  will  sdll,  in 
deed,  fall  on  its  lap^  to  be  carried  off  again  by  the  parching  wind 
and  the  scorching  sun ; — ^but,  open  the  bosom  of  the  euth  ffifl 
their  reception^  and  richness  and  fertility  will  follow^ 

It  is  for  this  reason  I  look  upon  the  plan  of  intervals  as  lo  im- 
portant. They  are,  indeed,  my  mainstay, — ^the  very  sapport; 
nay,  the  building  up  of  my  system.  For,  by  the  frosts  of  wintefi 
first  of  all,  then  by  the  dry  winds  and  showers  of  spring,  and  after* 
wards  by  frequent  stirring,  they  become  so  pulverized  and  poroo^ 
that  the  organic  elements  of  fertility  contained  in  the  atmospheie 
gain  easy  admittance,  and  are  there  retained ;  a  small  portion  for 
the  benefit  of  the  searching  rootlets  of  the  growing  plant,  the 
larger  supply  for  the  future  crop. 

I  dare  not,  with  certainty,  claim  the  free  nitrogen  of  the  air  is 
my  helper  in  the  process  of  fertilization,  though  thus  moch  Iws 
been  proved : — Under  ordinary  circumstances,  gaseous  nitrogea 
has  shown  but  little  tendency  to  combine  with  other  bodia; 
but,  on  trial,  nitrogen  mixed  with  excess  of  hydrogen  and  burned 
at  a  jet,  produced  water  and  nitric  acid.  On  another  trial,  pore 
nitrogen  passed  over  a  mixture  of  charcoal  powder  and  carbonate 
of  potass,  produced  potassium  in  quantity.  Future  trials  msj 
produce  further  discoveries.  *'  And  surely,"  says  Dr.  Fownei,* 
"  the  chemical  energies  at  work  in  a  living  plant  are,  to  say  the 
least,  equal  in  power  to  those  which  we  have  under  our  contnd 
in  the  laboratory.'*  And  certainly,  I  may  add,  where  the  state  o( 
the  soil  affords  an  easy  access  to  the  roots  of  the  plant,  the  sap- 
position  is  not  groundless,  that  the  free  nitrogen  of  the  air  m^ 
take  its  part  in  bringing  the  grain  of  wheat  to  perfection. 

Then,  with  regard  to  the  inorganic  food  required  by  the  wheit. 
By  a  gradual  exposure  of  the  subsoil  in  the  inten^als,  I  proride  s 
constant  supply  of  this.  I  have  little  to  contend  with  here ;  the 
question  being  not  so  much  a  question  of  suf&ciency  as  of  ex- 
pense. For,  hear  Mr.  Way  upon  this  point.  "  Allowing/'  h« 
says,  *'  a  certain  and  considerable  yearly  diminution  of  the  mineral 
elements  of  fertility  in  the  land,  wc  have  yet,  so  to  speak,  ac 
almost  infinite  supply  of  these  bodies  in  the  soil  itself^  providec 
we  knew  how  we  might  economically  avail  ourselves  of  it.  This— 
the  iiem  o[  expense — is,  after  all,  the  turning  point." 

Now,  let  us  see  what  is  the  expense  of  turning  up  these  trea 
sures  with  the  spade.  Let  us  place  the  cost  of  hand-labott 
against  the  comparatively  ineffectual  process  of  the  plough.  Sa; 
there  are  three  ploughings  for  wheat,  as  is  the  case  in  thu  neigh 
hour  hood  on  soil  like  mine.  That,  at  seven  inches  deep  and  12i 
the  acre,  will  be  Z&s. ;  and  the  time  occupied  will  be  three  days. 

♦  Prize  Essay  "  On  i\w  Food  of  Plants,"  iu  vol.  ir.  of  this  JounuJ. 

t  Adjoiniug  my  four-acre  piece  of  wbeat  described  at  the  openiiig  of  tha  papc 
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?It  will  take  a  good  labourer  30  days  to  trench  an  acre,  and  16  to 
tig  it  well>"  says  one  high  authority.  ^^  With  proper  instruments 
nd  fome  experience,  a  labourer  can  dig  an  acre  of  light  land 
18  inches  deep  in  25  days  ;'*  thus  speaks  another. 

Now,  at  the  commencement  of  my  labours  in  trenching  my 
■terrals^  I  bring  up  only  so  much  of  the  subsoil — say  four,  five, 
MKL  inches,  according  to  its  nature — as  can  be  penetrated  and 
leeomposed  by  the  atmosphere,  and  so  prepared  for  use  by  the 
w  Tear's  fallow^  increasing  the  quantity  year  after  year  till  the 
tme  has  become  two  good  spits  deep. 

Taking,  then,  the  average  of  these  calculations,  and  commenc- 
ywith  11  or  12  inches,  inclusive  of  the  ploughing  the  first 
eir,  and  allowing  for  obstructions  in  the  variety  of  soils  to  be 
^  oa,  I  will  reckon  that  one  man  will  dig,  and  in  after  years 
J  degrees  will  double  dig,  an  acre  in  30  days. 
Employing,  as  I  do,  six  men  for  my  work,  I  thus  accomplish  a 
Ue  acre  in  five  days,  which,  at  2s,  a  day  each  man,  amounts 
leOf. 

But  only  the  half  portion  of  the  acre  is  to  be  dug  for  one  year's 
n^;  and  this  reduces  the  time  to  two  days  and  a  half^  and  the 
cpense  to  30«. 

Say,  however,  that  the  charge  I  have  made  on  ploughing 
too  high;  that  the  second  time  of  ploughing  should  be  10^., 
id  the  third  8s. ;  and  even  then,  in  point  of  economy,  the  plough- 
f  and  the  trenching  will  be  just  on  a  par  I 

But  then  the  stones  !  The  author  of '  A  short  Inquiry  into  the 
istory  of  Agriculture  *  will,  I  am  sure,  permit  me  to  take  his 
Drds  and  apply  them  to  the  spade.  "  Let  me  see  this  instrument 
use  where  there  are  no  stones — and  there  are  plenty  of  broad 
res  in  England  of  this  class — and  it  will  not  be  long  before  it 
Is  upon  others.  If  it  cost  5L  an  acre,  it  must  be  done,  and 
>Qld  in  such  a  case  well  pay  to  do  it." 

There  is  the  possible  question  still  to  be  answered, ''Where 
e  the  hands  to  come  from  ?"  With  reference  to  this,  let  me  take 
ungle  parish  as  the  average  of  many.  I  find,  then,  that  in  my 
rish  of  2000  acres  there  are  this  year  somewhat  above  200  acres 
wheat ;  and  that,  without  including  the  necessary  attendants 
r  other  purposes  on  the  several  farms,  we  have  50  able- 
died  labourers  on  the  spot. 

I  will  here  state  that,  for  the  better  success  of  my  plan,  I  sow 
y  wheat  as  early  as  possible  in  September.*     I  do  this  that  it 

fe  if  a  field  of  wheat  which  had  four  ploughingt  after  beam— had  nearly  10  tons 
Bitnare  from  beasts  fed  on  oil -cake — had  3  bushels  of  seed,  and  will  now  yield,  it 
Hmposed,  a  quarter  less  to  the  acre  than  mine.  It  is  land  of  precisely  the  same 
ility  with  mine. 

^  litis  is  the  rule.  My  proceM  with  the  present  crop  was  an  exception,  forced  on 
t  by  circumstances. 
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may  tiHer  fully  before  winter,  and  fo  ripen  evenly  at  berrest. 
fore  the  end  of  the  month  the  tkin  green  lines  are  ^Ustiii 
visible,  and  I  at  once  set  to  work  in  the  intervals. 

Now,  if  it  take  one  man  30  days  to  trench  an  acre,  H  will 
50  men  a  month  and  four  days  to  trench  50  acres;  aad 
months  and  a  half  to  trench  200. 

But,  only  the  half  portion  of  these  several  acres  is  to  be  < 
and  this  will  reduce  the  extent  to  100  acres  ;  and  the  time  it 
occupy,  to  two  months  and  eight  days.  So  that,  b^inning,  as 
the  last  week  in  September,  t  complete  my  labours  the  first  i 
in  December,  with  nearly  Jive  months  in  hand  for  theeanuUt 
frosty  snow,  and  sickness,  before  I  am  shut  out  by  the  growing- < 

Ha^dng  shown  the  results  of  the  system  of  growing  wheat  n 
I  follow  mjTself,  and  presume  to  recommend  to  others,  and  hi 
stated  my  reasons  for  entertaining  hopes  of  future  success  t 
equal  extent,  I  will  conclude  with  my  balance-sheiet  of  exp 
ture  and  income.  It  may  be  open  to  objection ;  but  I  ^ 
point  to  the  wide  margin  of  profits  which  will  still  remain 
all  deductions,  where  the  experience  of  others  does  not  taHy 
my  own.  In  fixing  the  value  of  the  straw  at  2/.  a  ton,*  I  sj 
not  merely  of  the  price  under  which  I  am  unable  to  purehf 
myself,  but  of  its  intrinsic  worth  as  fodder,  litter,  and  manure, 
one  who  has  had  his  winter  beans,  as  I  have  them,  m  single 
five  feet  apart,  and  seen  them,  as  I  do,  covered  with  large 
from  top  to  bottom,  and  meet ;  and  his  swedes,  wurzel,  and  ] 
toes,  at  the  same  distance  apartj  doing  the  same,  will  disput 
valuation  of  good  wheat  straw  converted  into  rich  forcing  ma 

One  double-dig^ns  in  autumA  .  •  .jC.  1  10  0 
Three  stirrings  m  me  intervals  with  scarifier  0  3  0 
One  ditto  with  scarifier  and  harrow  imple- 
ment, before  sawing  .  .  .  .010 
Two  pecks  of  seed  (5g.  the  bushel)  .  .026 
Pressing  and  drilling  .         .         «         .010 

Rough-rolling 0    0    6 

Four  hoeings  between  rows  of  wheat  •       0    2    0^ 

Bird-keeping  •  .  .  .  •  .020 
All  the  operations  from  reaping  to  marketing  12  0 
Rates,  taxes,  and  interest . 

Total  amount  of  outlay    • 

Four  quarters  and  2  bushels  of  wheat 
One  ton  12  cwt.  of  straw,  at  2?.  a  ton 


Deduct  outlay       .        • 

Total  amount  of  profit    .        8    O    G 


0  10 

0 

3  14 

0 

8  10 
3     4 

0 
0 

11  14 
3  14 

0 
0 

*  1  give  40*.  a  ton  for  it,  and  cannot  get  it  under  that  torn.    And  eucfa 
statement  of  other  purchasen  whom  I  have  consulted. 
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It  win  tBos  be  seen  that,  on  this  plan,  with  wheat  at  40s.,  the  net 
t)fits  to  the  proprietor  are  91  an  acre ;  to  the  renting  farmer,  of 
one,  according  to  his  rent.  And  it  is  a  plan^  I  ^rmly  believe, 
ve  especiallj  applicable  to  thousands  arid  thousands  of  the 
nd  acres  spread  orer  England,  of  hitherto  impracticable  and 
remmerating  claj. 

Om  word  to  those  who  have  entered  on  the  plan^  or  who  pur^ 
le  doing  so.  I  would  guard  them  against  the  expectation  of 
rifing  the  benefit  of  the  scheme  without  an  accurate  fulfilment 
Is  conditions.  It  may  be  that  the  directions  hitherto  have  not 
■I  precise  enough  to  be  an  unmiftakeable  guide  to  their  pro- 
fHags.  A  clear  set  of  instructions  will  therefore  be  drawn  up 
insevtioa  in  the  forthcoming  edition  of  the  "  Word  in  Season ; 
Hew  the  Corn-grower  may  yet  grow  rich." 

S.  Smith. 
Vkaragey  Lois  Weedon,  Towcester, 
July  28,  1851. 


L-^Some  Accormtofthe  Formation  of  HilUside  Catch-Meadotos 
on  Exmoor.     From  Bobert  Smith,  late  of  Burley. 

To  Mr.  JPwsey. 

AR  SiH, — Agreeable  with  your  wish  I  forward  you  an  outline 
he  past  and  future  plans  laid  down  for  the  management  of  my 
nitly-formed  "Catch-Meadows"  upon  ourExmoor  hill  sides, 
ided  to  by  Mr.  Acland^  in  his  Report  on  the  farming  of 
nerset. 

latch-Meadows  form  an  exceedingly  interesting  branch  of  gene- 
irrigation,  and,  from  their  easy  and  cheap  formation,  their  ex- 
don  is  now  creating  a  lively  interest ;  still  our  attachment  to 
It  habits  and  local  practices  is  very  great,  and  can  alone  be 
itn-cd  by  actual  experience,  or  repeated  statements  of  better 
ilu. 

n  changing  my  residence  from  the  East  to  the  West  of  Eng-' 
i,  my  attention  was  naturally  directed  to  the  agricultural  prac- 
s  of  the  neighbourhood,  which  I  found  so  directly  opposed  to 
te  of  my  native  county  (Lincolnshire),  tjiat  it  became  a  serious 
stion,  which  were  the  better;  but  on  mature  reflection  I  found 
:it  was  climate  alone  which  dictated  these  opposite  methods: 
ly  while  our  dry  districts  had  their  foundation  in  the  growth  of 
1,  the  humid  districts  of  the  West  had  their  merit  in  the  pro- 
tion  of  roots  and  grass,  and  consequently  of  stock.  Nothing 
Id  exceed  my  admiration  of  the  "  water-meadows "  in  early 
ng,  a  period  (in  the  East)  when  I  had  been  wont  to  value  a 
le  of  green  grass  as  a  rare  pro<luction.     To  see  the  Exmoor' 
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ewes  with  their  early  Iambs  (in  January)  feeding  upon  the  V8^ 
dant  meadow,  to  me  was  a  miracle ; — ^first,  the  early  period  st 
lambing,  and,  secondly^  the  green  meadow  at  such  an  inclemeoi' 
season.  But  if  we  turn  to  nature  as  our  guide>  we  find  the  green 
grasses  ever  springing  at  the  water's  edge,  and  yet  doubly  verdant: 
at  the  springs^  even  to  the  very  summit  of  our  forest  hills,  at  la 
elevation  of  1000  feet ;  thus  these  practices  of  agricultural  art  are 
dictated  to  us,  and  are  alone  waiting  the  skill  and  enterprise  of 
man  to  cultivate  and  extend  them. 

In  my  early  inquiries  as  to  the  profitable  formation  of  "  Catdi- 
Meadows  "  on  Exmoor,  I  found  much  importance  attadi  to  the 
quality  of  water  for  irrigation^  but  accompanied  with  a  doubt  as  lo 
its  varied  properties  (mineral  or  otherwise),  the  general  remaik 
being  that  '^  warm  springs  **  were  found  best  for  irrigatim.  The 
undertaking  was  therefore  deferred  by  me  for  a  time,  with  a  mw 
to  some  experiments  being  tried,  as  it  appeared  certain  that  it  was 
next  to  useless  my  making  even  an  attempt  with  the  then  existiitf 
waters,  in  their  impure  and  boggy  state.  In  the  interim  all 
drains,  fences,  &c.,  were  laid  out  with  a  view  to  subsequent 
irrigation,  and  notes  taken  of  passing  results. 

These  experiments  went  to  show,  that  the  waters  flowing  from 
the  wet  peaty  hill  tops,  and  joined  (or  not)  in  their  course  by  the 
waters  from  the  uncultivated  valleys,  were  dangerous  agents,  and 
from  the  extent  of  their  course  appeared  formidable  enemies; 
while  in  every  case  where  proper  drainage  had  been  practised, 
the  water  flowed  in  a  pure  and  healthy  state,  and  at  the  stream's 
side  were  to  be  seen  green  and  improving  grasses.  This  deter- 
mined me  to  take  steps  for  the  collection  and  distribution  of  these 
waters  upon  the  forest  hillside  grasses  by  means  of  catch-guttert, 
with  a  view  to  eradicate  the  moss,  and  improve  them  without 
going  through  the  usual  process  of  cultivation,  viz.,  paring,  bom- 
ing,  ploughing,  liming,  &c.,  which  operations,  too,  in  some  cases 
would  be  difficult  to  perform  from  the  declivity  of  the  hill  side. 

Again,  upon  a  large  uncultivated  hill  farm,  that  had  never  been 
broken  up  from  its  original  or  native  state,  and  waiting  for  cul- 
tivation, it  appeared  doubly  important  that  the  best  '*  table  land  " 
should  be  ploughed  first,  and  an  endeavour  made  to  improve  the 
hill  sides  by  water  and  the  washings  of  manure  and  soil,  that 
would  pass  off  during  the  rainy  season  from  these  upper  arable 
lands.  Before  proceeding  to  the  formation  of  the  meadows*  a 
general  survey  of  the  whole  scheme  was  effected,  the  levels  taken, 
and  all  local  difficulties  considered.  In  fact^  the  whole  subject 
occupied  my  mind  for  some  few  months  previously :  thus  many 
intricate  points  were  overcome,  and  new  designs  suggested  them* 
selves.  The  laying  out  of  a  water-meadow  is  but  a  secondary  con* 
sideration,  when  compared  with  some  general  points,  such  as  the 
certain  supply  of  water,  its  quality,  the  facilities  of  improving  it  bj 
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rtificial  ageiits,  its  uses  in  an  onward  course^  the  arrangement  of 
let  for  cattle-sheds>  sheep-yards^  water-carriage^  fences^  &c. 
f  it  be  desirable  that  the  work  should  be  extensive  and  the  out- 
aj  gradual  J  the  work  may  be  extended  over  a  breadth  of  time>  by 
be  general  plan  being  agreed  upon,  and  each  succeeding  opera- 
ion  steadily  and  progressively  directed  to  form  its  part  of  the  in- 
Mided  whole — thus  completed  as  the  meaflows  improve.  This  is 
predsely  my  own  case  and  intention^  as  a  tenant.  If  the  work  is 
executed  by  the  landlord,  or  wished  to  be  finished  at  a  given  time, 
the  better  plan  is  to  contract  with  a  suitable  party  for  its  certain 
md  effectual  completion.  The  first  outlay  is  the  main  expense. 
Hid  is  fairly  classed  under  the  head  of  a  permanent  improvement, 
tfas  annual  expenses  to  maintain  their  efficiency  being  small  in 
domparison  with  the  result. 

C^h-meadows  (on  our  hill  sides  especially)  have  certainly  the 
advantage  of  cheapness  in  their  favour,  and  the  same  quantity  of 
water  will  do  much  more  work.  The  hill  side  being  already  formed 
by  nature  to  our  hands,  the  "  spirit  level "  beautifully  traces  the 
raried  slopes,  and  marks  the  onward  course  for  the  "  gutterer,  or 
iraterman,"  who  should  be  a  man  of  some  taste  in  the  art  of  level- 
lii^,  as  the  marking  out  the  intermediate  spaces  upon  irregular 
ptrand  is  found  to  be  a  nice  point,  that  the  water  may  flow  in  an 
nren  stream  over  the  sides  of  the  gutters. 

The  arrangement  of  the  *'  main  water-carriages  "  depends  solely 
ipon  the  formation  of  the  land  and  supply  of  water;  for  instance, 
ts  I  have  a  small  brook  passing  through  the  farm  (which  has  a 
rood  descent),  these  carriages  take  their  lead  from  the  stream  in 
iue  succession,  whereby  the  required  supply  of  water  is  kept  up, 
ind  are  so  arranged  that,  in  crossing  the  valleys  or  otherwise,  they 
nss  below  the  hill-side  springs,  that  these  may  be  'tapped  "  and 
irained  into  them ;  this  is  a  good  and  cheap  process. 

These  "  main  carriages"  are  formed  3  feet  wide  and  6  inches 
leep  on  the  lower  side,  the  upper  side  ranging  according  to  the 
ilope  of  the  hill,  and  at  a  distance  of  2  chains  apart,  with  a  fall  of 
I  inches  upon  a  chain  of  22  yards,  or  1  in  396.  This  is  rather  a 
rapid  fall  for  general  floating,  but  it  is  found  desirable  to  adopt 
It,  to  clear  out  the  cart^ages,  after  and  during  the  time  they  are 
used  for  washing  out  soil,  &c.,  to  the  meadows.  Between  these 
I  smaller  carriage  is  cut,  18  inches  wide  and  5  inches  deep,  at  a 
listance  of  3-fifths  from  the  upper  carriage  and  2-fifths  from  the 
lower  one.  These  gutters  again  collect  the  water  into  a  sheet, 
that  it  may  be  more  evenly  spread  over  the  whole  surface  then 
ooder  hand ;  but  for  this  the  water  gets  into  little  streams,  espe-* 
cially  where  the  land  has  never  been  ploughed  or  levelled,  lliis 
till  be  further  remedied  by  removing  the  surplus  sods  from  the 
carnages  to  the  larger  holes,  the  removal  of  any  banks  that  may 
(>ccur,  and  by  the  sediment  from  the  watering  and  soiling  as  the 
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work  proceeds.     This  is  followed  by  repeated  jrollings  while  tha  -> 
meadows  are  moderately  wet.  ^ 

The  majority  of  these  water-carria^s  being  laid  out  upon  did  * 
forest  hill  side,  and  the  land  taken  in  Ixand  as  nature  formed  it,  I 
find  the  better  plan  ^to  eradicate  the  moss  and  encourage  ths  ' 
grasses)  is  to  let  the  water  flow  over  it  freely  for  five  or  six  dajft 
in  succession,  a  continued  rush  of  water  being  certain  to  effect  the 
desired  change,  while  a  thin  flow  of  water  has  but  little  eflfeety  and 
the  process  of  improvement  is  retarded.  The  watering  is  re- 
peated at  intervals  of  a  month  (more  or  less),  or  according  to  tht 
supply  of  water ;  but  care  is  taken  not  to  allow  the  water  to  remaiB. 
too  long  upon  the  same  place,  as  by  neglect  of  this  kind^coaxse  and 
inferior  aquatic  grasses  will  spring  up,  such  as  are  produced  neir 
springs  that  have  remained  undrained.  In  the  second  season^  when 
a  certain  amount  of  improvement  has  taken  place^  the  water  may 
be  more  thinly  spread,  and  for  shorter  periods ;  but  local  ciFCum* 
stances  can  alone  dictate  the  working  of  these  details. 

Upon  steep  hill  sides  that  are  stony,  it  is  best  to  make  the  car- 
riages rather  wider  and  shallower,  as  the  water  wastes  in  passing 
the  stony  ground  when  removed  too  deep ;  in  this  case  the  lower 
side  will  require  strengthening,  which  may  be  done  by  removing 
the  surplus  soil  from  the  little  cuttings  that  may  occur,  and  which 
are  possibly  close  at  hand.  The  washing  of  soil  down  these  car- 
riages is  found  to  stop  their  porous  bottoms.  In  favourable  situa- 
tions the  carriers  may  be  cut  with  a  common  plough  to  the  required 
width  and  depth,  by  which  means  they  are  more  easily  and  cheaply 
cleared  of  the  soil,  and  afterwards  trimmed  and  levelled  to  the 
required  form.  By  the  circuitous  route  of  a  water-carrier  in  a 
hilly  country,  passing  as  it  does  from  hill  to  hill  around  and  across 
the  valleys,  a  splendid  opportunity  is  afforded  for  reconveying  any 
quantity  of  the  accumulated  soil  in  ''  the  valley  "  to  the  poor  and 
neglected  '^  hillnside,'*  which  has  been  robbed  for  ages  of  this 
deposit  by  the  continued  and  ungoverned  washings  of  the  rainy 
seasons.  In  valleys,  when  drained,  the  soil  quickly  decompoaes 
and  dries,  forming  a  rich  ''  black  mould/'  which  is  dug  from  the 
upper  side  of  the  carriage,  and  when  chopped  rather  small  is 
thrown  into  it ;  then  if  a  rapid  fall  can  be  given  to  the  water  for  a 
short  distance,  it  will  reduce  itself  so  small  as  to  mix  with  the 
stream.  The  "  waterman  "  is  in  attendance  at  the  meadow^  that 
the  soil  may  be  properly  distributed,  and  to  change  the  rush  of 
soil  and  water  further  on,  as  the  work  proceeds.  The  same  plaa 
may  be  adopted  on  the  "  flat  meadows,"  at  the  foot  of  the  hillj  a 
heavier  soil  beiiig  used  when  it  can  be  had,  as  these  bottoms  are 
diiefly  composed  of  black  or  other  friable  soil. 

The  carrying  out  of  this  plan  will  depend  much  upon  local 
circumstances,  choosing  at  all  times  the  period  of  high  waters 
(after  rains)  for  washing  down  the  soil,  especially  when  placed  at 
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a  distance,  or  in  difficult  situations  for  swiUio^  away.  The  soil 
BBooiwed  bj  the  cutting  of  open  water-courses  through  the  valleys, 
aay  be  washed  away  to  the  dry  billnude  meadows  by  this  plan, 
vitiiMit  ever  being  thrown  out  upon  the  banks,  as  also  the  after 
doBiDgB  of  their  sides  to  the  required  batter ;  this  is  both  a  cheap 
ind  oseful  practice.  In  every  case  where  the  surface-water  from 
Ihe  uncultivated  hill  lands  has  to  foim  a  part  of  the  waters,  to  keep 
up  an  even  and  general  supply  it  is  found  absolutely  necessary 
to  improve  them  in  some  way  or  other.  The  longer  distance 
fcaty  water  has  to  run  the  better  it  becomes  for  irrigation,  as  a 
isdiment  is  deposited  in  its  onward  course ;  hence  the  water  gra- 
dnallj  purifies  and  improves.  To  effect  a  proper  change  in 
waters,  arrangements  should  be  made  along  the  main 
(which  take  their  rise  from  the  brook-course  at  the 
foot  of  the  uncultivated  hill,  and  wend  their  way  through  the 
icqiective  meadows)  to  form  sheds  for  young  cattle  upon  them, 
that  the  dung  and  urine  may  daily  mix  with  the  passing  stream. 
These  sheds  are  placed  at  the  higher  end  of  the  m^ulows,  a 
ihort  distance  above  the  water-carriage,  just  leaving  su£5cient 
ipsee  between  for  the  passing  of  the  cattle.  Upon  the  main 
watcBwoonrse,  and  opposite  the  sheds,  a  small  pond  is  formed  for 
the  reoeption  of  the  manure  when  thrown  from  the  cattle-shed ; 
the  water  on  its  route  thus  passes  through  the  pond,  and  by 
mixing  with  the  manure  and  sewerage  from  the  shed,  becomes 
diauged  for  the  better,  and  the  effect  is  certain  and  cheap. 

After  the  season  for  watering  has  passed  away,  and  the  stream 
has  been  turned  off  to  its  original  or  new  course  formed  to  convey 
it  to  the  brook — the  cattle  removed  to  other  fields — the  meadow 
Kwa  with  a  few  grass-seeds  (if  necessary) — effectually  cleaned, 
imshed,  rolled,  and  laid  up  for  hay,  to  be  again  supplied  and 
aied  at  the  sheds  for  reproduction,  the  pond  or  dung-pit  is  cleaned 
Qttt  and  thrown  into  a  heap  to  decompose,  upon  which  a  covering 
of  peat  earth  may  be  thrown,  and  the  whole  heap  turned  and 
mixed  about  twice  during  the  summer  months.  When  the  season 
far  irrigation  again  arrives,  the  compost  in  its  decayed  state  is 
thrown  into  the  passing  water,  and  thus  conveyed  to  the  meadow 
without  the  aid  of  horse  and  cart,  and  the  compost  thrown  down  to 
the  water  instead  of  up  to  the  cart  The  pond  or  pit  may  be  used 
during  the  summer  for  collecting  soil  (sediment)  from  the  passing 
water  (after  it  has  been  emptied),  and  let  off  to  the  bottom  as 
opportonities  offer.  It  is  further  desirable  to  form  composts-heaps 
dnring  the  summer  for  the  same  purpose,  and  to  plan  conveyance 
b]r  accumulated  surface  or  flood-water,  where  spring  or  brook 
■Her  cannot  be  had ;  the  xesult  of  this  plan  will  entirely  depend 
upon  the  active  operations  of  the  ''  waterman  *'  jand  bis  .men  at 
ioeh  a  passing  period. 

The  practice  of  bringing  a  stream  of  «ater  to;aod  through  ,ihe 
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farmyard  is  a  good  one,  whereby  the  ^  water-wheel ''  for  the  pur-  U 
poses  of  the  farm  is  amply  supplied — the  waste  water  passed  ^ 
through  the  yards  and  under  every  office,  to  collect  and  wash  Oik  ^ 
the  seweri^e  of  the  whole  establishment,  and  then  pass  it  away  to  ' 
a  pond  at  the  outside  of  the  buildings,  from  which  the  adjacent  w. 
meadows  are  watered.  Many  parties  condemn  this  process  of  ^ 
collecting  and  using  the  liquid  manure,  and  consider  the  plan  of  ^ 
a  tank,  &c.^  for  the  use  of  the  arable  land  to  be  preferable.  ^ 

The  tank  system  is  good  for  arable  districts,  where  the  above  i 
plan  cannot  be  carried  out ;  but  in  my  case  I  much  prefer  the 
former  plan,  embracing,  as  it  does,  simplicity  and  cheapness ;  and 
as  the  water  filters  when  passing  over  the  meadow,  nothing  is 
lost,  but  all  is  deposited  where  required,  and  thus  produces  euly 
and  abundant  grass  for  pasturage  for  soiling  in  the  sheds  or 
for  hay. 

The  water  which  has  passed  through  my  yard  upon  the  aboifo 
plan,  has  been  used  upon  a  selected  portion  of  hill-side  land  (is 
an  experiment),  which  in  its  natural  state  was  partially  ooverad 
with  rough  grass  and  heather,  while  on  some  parts  not  a  plant  of 
any  kind  was  ever  seen  to  grow,  as  may  be  seen  by  reserved  spots 
above  the  present  water  carriages ;  while  that  below,  upon  which 
the  water  has  been  used,  is  now  covered  with  green  and  daily 
improving  grasses,  the  chief  of  which  is  the  white  or  Dutch  clover; 
and,  singular  to  state,  not  a  single  seed  has  ever  been  sown  npoa 
the  land. 

Again,  by  means  of  the  stream  passing  through  the  yards,  any 
portion  of  the  farmyard  dung  may  be  thrown  into  it  and  washed 
at  leisure  to  the  different  meadows  below,  and  at  periods  when 
possibly  horse  labour  might  be  invaluable  for  other  operations  oa 
the  farm.  Arable  farmers  may  object  to  this  process ;  bnt  let 
them  weigh  well  the  advantage  in  my  case,  against  the  laborious 
movements  of  the  tank  and  liquid  manure-cart  in  their  own. 
Should  the  extent  of  land  suitable  to  the  formation  of  meadows 
exceed  the  supply  of  water  upon  a  farm,  and  only  one  turn  of 
watering  be  afforded  during  the  season,  much  may  be  done  by 
the  aid  of  ponds  placed  at  convenient  spots — ^for  instance,  where 
small  streams  or  water-carriages  meet.  Even  a  moderate  supply 
of  water  upon  this  plan  will  water  from  S  to  10  acres  of  land. 
In  fact,  **  ponds "  are  invaluable  upon  any  farm,  as  a  constant 
fermentation  goes  on  when  water  accumulates,  by  which  the  water 
is  turned  green,  and  thus  is  charged  with  ingredients  forming  (as 
they  do)  a  sediment  (mud)  which  is  deposited  at  the  bottom,  finr 
after  use ;  in  addition  to  this  the  water  is  found  much  improved 
for  the  purposes  of  irrigation.  During  certain  periods  of  the 
summer  season  these  ponds  may  be  made  exceedingly  useful  by 
collecting  during  the  day  a  quantity  of  water,  which  may  be  let  off 
at  night ;  for  instance,  when  the  hay  is  removed  from  a  meadow. 
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le  tarn  or  night^s  watering  may  be  given  it^  or  the  land  in  other 
Aoations  damped  for  a  time  to  produce  extra  feed,  during  the 
IT  periods  of  summer. 

Vrhen  the  pond  is  put  in  use,  care  should  be  taken  to  stir  up 
be  mud  at  the  bottom,  until  gradually  and  entirely  drawn  off,  by 
Beans  of  a  plug  and  socket  placed  at  the  lower  point  of  the  pond 
md  adjoining  the  carriage  for  emptying.  The  self-acting  pond  is 
et  off  by  means  of  a  plug  and  bucket :  thus,  so  soon  as  the  water 
iies  in  the  pond  above  a  certain  level,  the  bucket  fills,  and  by  its 
■eight  of  water  lifts  the  plug  at  the  other  end  of  a  lever,  hence 
die  water  flows  out  at  the  plug-hole  until  the  water  in  the  bucket 
eeises  to  run,  through  a  small  quill-hole,  it  then  becomes  closed 
—bat  for  a  time.  This  is  an  excellent  plan  in  showery  weather, 
md  saves  much  attention  of  the  ''waterman.**  This  pond  is 
ilso  well  cleaned  by  *'  stirring "  at  periods  when  the  water  is  in 
■ee  upon  the  more  inferior  parts  of  the  meadow.  It  is  an  excel- 
lent plan  to  include  a  portion  of  dry  land  in  each  meadow  (above 
die  water-carriages) ;  the  cattle  and  sheep  will  adjourn  to  those 
qpots  for  lair,  and  apparently  much  to  their  comfort.  Turnips 
BM^  also  be  thrown  upon  these  dry  lands  as  occasion  may  require, 
md  they  are  thus  equally  well  manured  with  the  rest  of  the 
meadow. 

The  most  convenient  size  for  a  water-meadow  I  find  to  be  from 
5  to  6  acres — the  watering,  mowing,  or  changing  of  stock  being 
performed  with  greater  facility  and  the  hill  side  better  sheltered  ; 
observing  to  have  the  longest  fences  (if  possible)  running  north 
md  south,  that  the  greatest  amount  of  shelter  may  be  afforded 
against  the  prevailing  south-west  or  western  gales.  We  com- 
mence watering  with  the  first  autumnal  rains,  as  they  wash  down 
the  accumulated  animal  and  other  deposits  of  the  summer,  which 
together  afford  immense  results;  if  allowed  to  pass  away  neglected 
the  cream  of  the  season  is  gone  for  ever.  Certain  meadows  arc 
well  eaten  up  by  this  period,  to  receive  the  early  waters,  after 
vhich  they  are  left  for  a  time  to  afford  new  and  healthy  pastures 
for  the  latter  months,  and  the  water  laid  on  to  other  meadows 
vhich  have  been  prepared  to  receive  them  in  due  succession — 
hence  it  is  that  a  number  of  meadows  are  found  most  desirable. 
The  most  valuable  aid  of  the  ''watered  meadow''  is,  in  the  early 
tpring  months,  a  period  of  scarcity  for  the  ewes  and  lambs. 
Shelter  by  plantations  is  a  great  help  to  the  meadow,  warmth 
being  the  leading  feature  for  the  production  of  early  grass.  This 
idTantage  is  foreign  to  my  farm,  the  watered  lands  being  laid  out 
Dpon  the  naked  and  uncultivated  hill  side ;  but  steps  are  being 
taken  in  the  direction  of  the  required  end.  This  brings  me  to 
the  importance  of  having  all  new  fences  (where  practicable)  laid 
Mit  by  the  *'  spirit-level  ;*'  that,  while  some  may  be  formed  to  collect 
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the  surface  water  from  the  upper  lands  to  a  oertain  point,  men 
eligible  for  a  pond,  others  may  be  arranged  to  conrey  the  wate 
from  the  pond  to  the  nearest  meadows.  iBy  this  plan  the  **  wala 
carriages"  are  made  when  the  ^'sodfence"  is  erected,  ooosc 
quently  included  in  its  cost — a  saying  of  at  least  a  shilling  pt 
chain — the  carriage  formed  in  an  otherwise  useless  dike,  and  th 
land  saved  on  wluch  the  carriage  would  otherwise  have  been  enl 
In  laying  out  these  ''  water-carriage  fences'*  care  should  be  taka 
that  the  little  irregularities  in  the  line  of  levels  are  proper^ 
adjusted,  that  no  extreme  cuttings  or  bends  be  made  in  the  fence 
but  that  each  small  cutting  may  produce  sufiBcient  soil  for  makiii| 
good  the  small  slopes  where  they  may  occur  from  the  straighteniq 
of  the  line  of  fence.  This  practice  is  desirable  in  a  hilly  ooanliy 
as  immense  falls  of  rain  take  place  at  certain  seasons  of  the  yssr. 
which  must  be  quickly  carried  off  by  natural  or  artificial  mesas 
Nothing  can  exceed  the  loss  of  a  hill  farmer,  if  the  fine  particki 
of  soil,  manure,  lime,  or  ash,  be  washed  to  the  bottom  of  the  hilli 
by  collecting  currents — never,  alas !  to  be  regained ;  while  no  plea- 
sure is  so  great  as  to  witness  a  collection  of  these  agents  (on  thai 
way)  in  a  pond  or  reservoir,  with  every  facility  to  remove  th^n  al 
will  when  and  where  we  like. 

Water-carriage  fences  are  now  (where  practicable)  universaU} 
adopted  upon  this  property,  especially  in  the  divisions  of  the  tabic 
and  hill-side  lands>  the  upper  table-lands  being  set  oat  for  du 
arable  farm,  and  the  hill-side  for  '*  catch-meadows."  Then 
levels  are  laid  out  under  the  joint  direction  of  myself  (on  the  psrl 
of  the  landlord)  and  the  tenant ;  the  tenant  erecting  the  fenoa 
and  repaid  at  the  succeeding  rent- day.  An  experienced  persil 
versed  in  the  art  of  levelling,  is  kept  to  take  all  the  necesnr] 
levels  for  the  tenants,  in  the  formation  of  these  fences  and  stthsfr 
quent  water-cfl^riages,  free  of  charge;  and  a  liberal  '^tenan 
right  '*  allowed  at  the  end  of  the  lease  for  all  unexhausted  im* 
provements  that  have  been  made  in  carrying  them  out.  TIk 
facility  and  encouragement  thus  afforded  by  the  landlord  is  didj 
appreciated,  and  it  is  interesting  to  notice  the  consequent  effeol 
New  meadows  are  being  laid  out  upon  nearly  every  farm,  ^m 
desire  being  to  unite  the  uses  of  the  water-wheel  with  that  of  th 
meadow  below  the  yards,  which  is  universally  arranged  to  receifi 
the  sewerage  and  water  after  it  has  passed  the  wheel. 

The  valleys  upon  my  farm  are  narrow,  and  contain  man; 
springs  at  the  side  and  foot  of  the  several  hills,  which  from  thri 
long  and  unmolested  course  had  formed  dangerous  bogs.  Thes 
springs  have  been  drained  by  a  cheap  process,  and  the  water  pa 
into  immediate  use  for  irrigating  the  lands  below.  The  plai 
adopted  is  by  taking  the  levels,  for  the  water-carriages,  from 
point  at  which  a  level  may  be  driven  up  to  i\^e  spring  at  a  prope 
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depth  to  effectually  carry  off  its  water  into  the  water-carriage 
beW,  and  it  thus  mixes  with  the  passing  water,  and  at  once  takes 
ill  part  in  redeeming  the  grasses  of  its  late  and  nearest  neighbour- 
ing bog  below,  which  had  been  tapped  upon  the  same  plan,  and 
11  passing  its  water  in  an  onward  direction  for  similar  improve- 
BMDt  Care  should  be  taken  to  tap  these  springs  deep  enough, 
II  they  are  much  increased  by  irrigating  the  upper  hill  aide, 
emecially  upon  porous  soils. 

In  drtuning  a  valley  near  my  house  which  had  formed  itself 
Mo  a  regular  swamp,  it  was  found  necessary  to  cut  an  open 
water-course  up  the  middle  (from  end  to  end),  observing  to  cut 
through  the  accumulated  peat-earth,  and  at  least  from  6  to 
8  inches  into  the  rock  or  rubble  below*  By  this  means  the 
emptying  of  the  old  underground  drains  is  ensured,  which  had 
vidied  their  way  to  a  considerable  depth,  but  by  occasional  stop- 
pages^ quaking  bogs  appeared,  dangerous  to  pass.  The  open 
ONurse  completed,  and  the  springs  cut  into  it^  the  work  was  left 
far  a  time  to  see  the  effect ;  after  a  time  one  or  two  upright 
springs  were  found  to  remain,  which  were  tapped  and  carried  into 
the  open  course.  These  drains  were  filled  with  stones  in  the  usual 
way.  The  valley  is  now  dry  and  cultivated.  The  peaty  sides  of 
the  open  water-courses  are  being  sloped  and  thrown  into  the 
stream,  and  washed  to  the  dry  hill-side  meadows  by  its  own 
water.  The  better  plan  is  to  mix  lime  with  these  soils  during  the 
iommer, months  for  using  in  the  autumn.  Ponds  are  being 
formed  at  convenient  slopes  by  the  same  process ;  and  as  the  soil 
it  required  for  washing  on  to  the  meadows,  they  will  be  gradually 
enlarged  from  time  to  time  as  the  work  proceeds.  These  are 
advantages  which  cannot  be  practised  in  flat  work,  where  the  fall 
is  slight,  but  may  be  adopted  with  infinite  success  in  hilly  dis- 
tricts, especially  where  the  land  is  too  steep  to  break,  and  water 
can  be  had  (even  from  a  distance),  improvements  may  be  made, 
and  at  a  comparatively  moderate  outlay.  By  the  use  of  good 
spring  water  alone,  the  heather  and  native  grasses  disappear,  and 
improving  grasses  are  seen  to  take  their  place.  But  little  effect 
will  be  seen  the  first  year,  or  perhaps  two;  still  the  ultimate 
result  will  be  certain  if  proper  attention  has  been  paid  to  the 
continuous  and  even  watering  through  the  season.  I  would  here 
venture  a  remark^  that  many  thousand  acres  of  hill-side  lands  axe 
now  lying  waste,  growing  alone  '^heather  and  weeds,'*  which 
might  be  profitably  brought  into  good  cultivation  by  the  aid  of 
capital,  enterprise,  and  good  water.  Landlords  owning  such 
property  would  do  well  to  enter  into  mutual  arrangements  vrith 
their  tenants,  that  the  hitherto  neglected  waste  be  no  longer  left 
to  nature*s  clothing,  but  covered  with  green  and  nutritious  grasses. 
This  done,  it  would  serve  as  a  key  to  the  whole  occupation,  by 
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affording  abundance  of  hay  for  the  winter  season,  early  feed  for 
the  ewes  and  lambs^  and,  what  is  best,  little  manure  need  be 
returned  to  the  meadow,  but  most  may  be  supplied  to  the  arable 
lands ;  still  a  portion  of  the  hay  should  be  used  at  the  meadow  to 
improve  the  water,  as  previously  named.  I  have  extended  the 
washing  out  of  "  black  soil  "  to  the  cultivated  lands  (meadows) 
sown  with  artificial  grasses,  and  with  good  effect.  These  are 
formed  above  the  steep  hill-side  meadows,  commencing  at  the 
point  of  moderate  declivity.  No  extra  expense  has  b«en  gone  into 
beyond  the  usual  plan  of  cultivation  for  the  arable  lands,  viz.,  bj 
paring  and  burning  the  native  grass,  followed  by  a  dressing  of  lime 
and  sown  with  roots,  root-crops  following  with  spring  corn  and 
grass-seeds  in  the  ensuing  year.  In  the  autumn  (after  the  corn  has 
been  removed)  the  '^  gutters  *'  are  laid  out  and  cut,  but  from  the 
more  moderate  slope  or  fall  upon  these  lands  they  are  placed  rather 
thicker  than  upon  the  hill-side,  and  vary  much  in  their  direction, 
from  the  uncertain  run  of  the  land,  such  lands  having  frequently 
two  falls,  one  with  the  fall  of  the  country,  the  other  to  the  brook 
below.  Owing  to  the  moderate  descent,  these  meadows  are  watered 
the  first  season,  observing  to  let  the  water  pass  over  them  thinly, 
otherwise  the  unsettled  mould  would  wash  away  and  thus  prove 
injurious  to  the  roots  of  the  grass  rather  than  be  a  benefit. 

By  far  the  better  plan  for  laying  down  a  permanent  meadow  ii 
to  follow  the  root  crop  with  a  crop  of  rape  and  grass  seeds  to  be 
fed  off  with  sheep ;  by  this  plan  the  land  is  both  enriched  and 
well  settled,  by  the  trampling  of  the  sheep,  for  the  purpose  of 
watering  in  the  autumn.  The  expense  of  laying  out  these 
meadows  may  be  summed  up  under  two  heads,  viz.,  lOs.  per  acre 
for  cutting  the  gutters  or  water-carriages,  at  an  average  distance 
of  22  yards  (large  and  small),  and  5^.  per  acre  for  all  other  works, 
such  as  the  necessary  culverts  through  the  fences,  under  gate- 
ways, &c.,  flood-gates,  hatches,  extra  water-carriages  for  fetching 
distant  water  to  any  given  point  or  pond. 

The  cattle-sheds  placed  upon  the  main  water-carriagea  cost 
5/.  each  (complete),  they  being  formed  in  sheltered  situations, 
adjoining  or  in  stone-quarries,  by  which  means  the  carriage  of  the 
stone  is  saved,  and  the  wood  for  roofing  is  given  by  the  landlord 
(at  the  wood) ;  these  are  separate  payments  to  be  met  by  improved 
condition  of  the  cattle.  The  extra  cross  fences  for  making  small 
meadows  cannot  well  be  charged  to  the  water  account,  still  I 
confess  that  the  meadow  will  be  worth  more  by  the  additional 
shelter  afforded  by  these  fences.  The  meadows  formed,  gutters 
cut,  and  all  other  requisites  supplied,  are  as  nothing  without  a 
certain  supply  of  water,  and  unless  accompanied  with  strict 
attention  to  every  branch  of  the  undertaking. 
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VIII. — Drainage  of  Hethd  WoodFarm.  By  Hamilton  Fulton. 

To  Mr.  Ptisey. 

Dear  Sir, — ^In  compliance  with  your  request,  I  have  much 
pleasure  in  forwarding  to  you  the  statement  of  the  facts  con- 
nected with  the  drainage  of  Hethel  Wood  estate ;  the  details  I 
will  at  once  proceed  to  give  as  briefly  as  possible.  This  tract  of 
land  is  a  late  purchase  of  Sir  John  Peter  Boileau,  Bart.^  of  Ket- 
teringham  Hall,  whose  zeal  for  the  most  liberal  promotion  of 
agricultural  and  other  improvements  is  well  known  in  the  county 
of  Norfolk.  It  contains  about  1 54  acres^  and  is  situated  in  a 
neirly  level  and  table-land  district  of  about  4  square  miles  in 
extent.  Indeed^  such  is  its  flat  appearance,  that  persons  in  the 
locality  believed  it  incapable  of  drainage. 

The  nature  of  the  surface  and  subsoil  is  of  a  most  uniform 
diaracter^  and  consists  of  detrital  deposits.  With  the  pulverization 
of  the  soil^  which  has  been  going  on  for  ages  without  proper  drain- 
age^ it  has  become  a  compact  and  inert  clay,  which  extends  to  a 
depth  of  from  about  1  foot  to  18  inches :  underneath  this  the  soil 
is  composed  of  a  similar  description  of  clay,  but  has  numerous 
nodules  of  chalk,  and  is  consequently  of  a  more  marly  character 
tlian  the  surface  soil.  In  this  subsoil  there  are  also  present  pockets 
of  sand  ;  from  thence  downwards  it  increases  in  its  chalky  pro- 
perties until  it  reaches  the  upper  chalk.  As  regards  the  inclina- 
tion of  its  general  surface^  it  was  found,  when  the  levels  were 
carefully  taken,  that  the  average  fall  was  about  1  foot  in  800. 
Seeing,  therefore,  that  the  fall  was  so  slight,  it  was  thought  to  be 
oecessaQT  that  the  inclination  of  the  main  drains  should  be  par- 
ticularly attended  to,  and  the  fall  economised  as  much  as  possible ; 
keeping  in  view^  at  the  same  time^  the  desirability  of  making  the 
draft  of  the  minor  drains  as  short  as  practicable  for  the  same 
reason,  namely,  the  slight  fall.  It  may  be  well  here  also  to  state 
that  it  has  been  the  custom  to  drain  lands  of  a  similar  description 
in  this  vicinity,  by  digging  trenches  2  to  3  feet  deep,  and  filling 
them  in  with  brushwood  at  the  bottom  ;  but  this  system  has  been 
found  to  be  efficient  for  four  or  five  years  only.  It  appears  to 
me  that  the  inefficiency  after  the  expiration  of  this  period  is  to  be 
accounted  for  by  the  gradual  consolidation  of  the  particles  of 
clay  around  these  brushwood  stems^  which  stop  the  passages  by 
which  the  water  found  its  exit ;  for  these  passages  must  at  first 
be  so  numerous,  and  the  streams  of  percolation  so  divided,  that 
they  do  not  possess  sufficient  strength  to  maintain  their  courses. 
I  know  it  is  the  opinion  of  many  that  these  brushwood  stems  in 
coarse  of  time  will  decay,  and  thereby  provide  larger  passages  for 
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the  water;  but  when  the  stems  once  become  coated  with  this 
clajej  substance^  and  the  air  excluded  thereby,  the  decompositioi 
of  the  wood  ceases^  as  is  proved  bj  taking  out  some  of  the  wood 
which  has  been  buried  for  years,  and  appears  to  be  nearly  ai 
sound  as  the  day  it  was  put  in.  The  cost  of  this,  with  trenches 
10  yards  apart  and  2  feet  6  inches  deep,  is  said  to  be  about  35f; 
per  acre. 

In  the  sjrstem  of  drainage  adopted  at  Hethel  Wood  Farm  it 
has  been  attempted  in  every  instance  to  prevent  the  water  from 
the  higher  and  more  inclined  surfaces  from  running  upon  or  into 
the  lower  land.  Upon  the  more  inclined  surfaces  the  drains  have 
been  laid  upon  an  average  of  4  feet  deep  and  30  feet  impart 
Upon  the  lowest  lands  they  have  been  laid  24  feet  apart  and 
4  feet  deep. 

The  lowest  lands  during  the  whole  of  last  winter  were  veij 
wet,  and  the  surface  so  charged  with  water,  that  in  walking  across 
them  the  foot  would  sink  in  ankle  deep.  These  wet  lands  were 
the  first  drained^  which  was  at  the  beginning  of  February  last. 
The  quantity  of  rain  which  fell  during  the  early  part  of  the  spring 
clearly  showed,  by  the  body  of  water  discharged  by  the  drains, 
and  the  improved  appearance  of  the  land,  that  ample  drainage 
has  been  effected ;  and  there  can  be  little  doubt,  after  the  expira- 
tion of  the  present  summer,  and  the  cracking  of  the  soil  between 
the  drains  has  been  effected  and  new  channels  thereby  formed, 
that  increased  efficiency  of  the  drainage  will  ensue  during  the  com- 
ing winter.  The  pipes  which  have  been  used  for  the  minor 
drains  are  1^  inch  in  diameter.  The  pipes  for  the  main  drains 
varied  in  size  from  3  to  5  inches,  according  to  the  quantity  ol 
water  which  they  might  have  to  discharge.  I'he  subsoil  dug  out, 
consisting  of  clay  mixed  with  chalk  nodules  and  occasional  saod- 
pockets^  which  vary  from  3  to  5  inches  in  diameter,  was  thought 
to  be  valuable  for  spreading  on  the  surface.  This  opinion  was 
confirmed  by  that  intelligent  and  practical  agriculturist,  Mr. 
John  Hudson,  of  Castleacre,  Norfolk.  The  quantity  amounted 
to  about  90  loads  per  acre.  This  dressing  must  produce  an 
effect  upon  the  land,  and  make  it,  in  conjunction  with  drainage, 
more  pervious  to  moisture,  and  afford  greater  facility  for  the  roots 
of  plants  to  expand,  and  also  tend  to  decompose  the  free  acidg, 
and  also  those  in  combination,  existing  in  the  soil  in  a  natural 
state,  and  inimical  to  vegetation. 

I  was  very  desirous  that  the  existing  open  drains  should  be 
filled  in  with  proper-sized  pipes,  by  which  the  chance  of  neglect 
of  keeping  them  clear  would  be  obviated,  and  a  considerable  sur- 
face of  land  would  thereby  have  been  acquired ;  but  the  high 
price  demanded  for  such  pipes  in  the  locality  precluded  their  use. 
As  regards  the  system  adopted  in  executing  the  work^  it  may  be 
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lied  that  the  first  foot  was  ploughed  out,  the  rest  taken  out  with 
inow  draining*spades  and  the  lance-headed  tool. 
The  estimate  of  the  cost  of  the  work  was  539/.  9^.,  exclusive 
t  spreading,  which  amounted  to  37/.  55.,  making  a  total  of 
1%L  \As. ;  whereas  the  actual  cost  was  568/.  14^.  2d.,  or  3/.  \AsAd. 
er  acre.  The  cost  would  not  have  amounted  to  this,  had  the 
■mfacturer  supplied  the  quantity  of  pipes  he  had  engaged  to 
B  at  16«.  per  thousand.  In  consequence  of  his  failing  to  do  this, 
Mae  of  the  pipes  had  to  be  procured  at  a  cost  of  25«.  per 
Knaaod. 

It  is  seldom  a  case  occurs  where  drainage  is  likely  to  be  more 
nefidal ;  and  there  is  httle  doubt  the  spreading  of  the  subsoil, 
I  eoDJ  unction  with  perfect  drainage,  will  enhance  the  productive- 
Ms  of  the  land  at  least  30  per  cent,  which  advantage,  if  realised, 
tbink  it  will  be  admitted  has  been  obtained  at  a  very  moderate 
oit;  for  it  is  stated  by  Mr.  Raynbird,  in  volume  vii.  of  the 
iociety's  ^  Transactions,'  that  the  labour  of  subsoiling,  filling,  and 
peading  alone  is  considered  worth  i\d.  per  load,  which,  at 
0  loads  per  acre,  would  be  worth  nearly  19^.  per  acre. 

I  am,  dear  Sir,  yours  faithfully, 

Hamilton  Fulton,  Civil  Engineer. 

8,  Great  Queen  Street^  Westminster^  June^  1851.  ^ 


Note. — Mr.  Fulton  was  requested  by  me  to  give  an  account 
r  this  drainage,  which  I  understood  also  from  Mr.  Hudson,  of 
lasdeacre,  to  be  extremely  well  executed  and  deserving  of  public 
ttention ;  and  I  wished  the  more  that  he  should  do  so,  because 
seemed  desirable  to  put  before  the  public  some  other  case  of 
leap  draining  besides  those  which  have  been  from  time  to  time 
iblished  by  myself.  Mr.  Fulton,  it  should  be  observed,  uses 
le  old  lance-headed  tool,  which  is  far  better  than  the  modem 
oop-tool  in  strong  clays.— Ph.  Pusey. 


IX. — Oh  Agricultural  Buildings.     By  Lord  Kinnai&d. 

To  the  Secretary. 

[R, — I  beg  to  send  you  plans,  estimates,  and  specifications  for 
nn  buildings,  which  I  think  mieht  be  turned  to  some  account, 
pecially  in  England,  where  such  improvements  are  much  needed, 
order  to  enable  the  farmer  to  cultivate  the  land  with  advantage, 
he  large  plan  is  that  of  a  building  which,  with  one  or  two  trifling 
teraiions,  I  have  lately  erected,  and  I  can  therefore  speak  accu- 
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rately  with  regard  to  the  expense  of  putting  up  such  a  stc 
it  is  most  substantially  built  of  stone^  but  by  substituting 
work  and  timber,  where  these  materials  would  answer  the  j: 
equally  well,  a  saving  might  be  effected.  The  smallc 
shows  how  certain  portions  of  the  building  might  be  ada] 
the  construction  of  a  steading  suitable  for  any  sized  farm. 

Many  of  the  large  useless  barns  at  present  in  existence 
be  made  available  for  a  part  of  the  building,  or  else  001 
into  feeding-boxes.  I  have  also  sent  a  list  of  the  implen 
consider  necessary  for  the  proper  cultivation  of  land, 
this  may  be  of  use,  as  I  know  by  experience  that  much  m 
often  wasted  in  the  purchase  of  implements  which  turn  oc 
useless ;  generally  speaking,  those  made  of  cast  iron  are 
class,  as  they  are  not  fitted  to  stand  the  rough  usage  the 
meet  with  in  field  labour ;  all  complicated  machinery  also 
be  avoided. 

I  have  no  doubt  that  agricultural  machines  made  b 
makers  besides  those  I  have  specified  may  answer  the  ] 
equally  well,  but  I  can  of  course  only  speak  with  certainty  4 
I  have  tried,  and  which  I  have  found  most  efiicient. 

The  cost  of  some  of  these  I  consider  too  high,  but  as  t 
patented  they  cannot  be  procured  at  a  lower  rate.  The 
engine  is  not  yet  erected,  but  I  have  contracted  for  it  at  14 
one  of  the  first-rate  makers. 

Trusting  that  the  accompanying  particulars  may  be  c 
little  service,  as  the  subject  of  agricultural  improvements 
I  am  happy  to  say^  attracting  general  attention, 

I  remain,  Sir,  your  obedient  serva 

Grosvenor  Street,  August  18,  1851.  Kimn 


The  principal  Implements  necessary  for  a  Farm, 


£. 
120 
25 
6 


A  six-horse  Threshing-machine,  complete 

**         horse-^ear,  with  chains  for  ditto 
Fanners  for  cleaning  com  •  • 

For  each  pair  of  horses : — 

Cart  lOl.  10s.,  with  moveable  sides  for  dung  2/. 

Com  ditto  for  the  same  axle  and  wheels 

Plough  .... 

A  set  of  Iron  Harrows 

A  set  of  Harness  •  •  • 

1  Weighing  Machine,  James  and  Co. 
1  Metal  Roller    .... 
1  light  ditto       .... 
1  Croskill's  ditto 

1  Drill  Gmbber 

2  Two-horse  Ducie  Grubbers,  wrought  iron,  6/.  each       .       12 
2  Rud*s  Subsoil  Ploughs,  5/.  each  •  •  .10 


28.  •  12 
3 
3 
3 
9 

.  26 
8 
5 

.  17 
3 
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B  Drill,  5  feet    .... 
Eloe       ..... 
with  3  Rollers  (two  Pressere  often  required) 
ik>wing  Machine 

'fftme     .  .  •  •  • 

Rake    •  . 

&king  Machine  .  • 

Manure  Cart     .... 
Uutter  (Gome's) 

■Cutter  (Gku^iner's  double  action) 
odie's  Tumip-Cutter  also  useful,  AL  \0s. ) 
miser  (Homsby  and  Son) 
ilope  Machine  .... 
^an  Harrow  also  useful  in  some  cases,  CroskiIl*s, 

Tasher,  Croskill's  .  .  •  .500 

SmaU  Implements, 

Measure,  15«. ;  Straw  Forks,  2$, ;  Dung* Forks,  4s, ;  Shovels, 
les,  6  inches,  2s.  6d. ;  Hoes,  Is,  6d, ;  Biddies,  5s, ;  Sacks,  2s. ; 
6d, ;  Mouth  Bags,  4s. ;  Sheep  Net,  2d.  per  yard. 


£, 

s. 

d. 

.      20 

0 

0 

.       15 

0 

0 

8 

0 

0 

8 

0 

0 

1 

0 

0 

7 

0 

0 

.       16 

15 

0 

*      14 

0 

0 

6 

0 

0 

!     1 

0 

0 

specification  of  the  varioits  Works  to  be  executed  in 
f  arid  completely  finishing  a  Farm^ Steading^  Farm' 
and  Cottar- House  on  the  Estate  of  t/te  Bight  Hon.  Lord 
-rf,  1850. 

rA,  Sfc, — The  whole  area  of  the  buildings  shall  be  ex- 
the  respective  levels  shown  on  the  plans  and  sections, 
'all-tracks  to  any  greater  depth  requisite  for  obtaining 
indation  for  the  masonry.  These  excavations,  together 
urising  from  the  drains  and  manure-tank,  together  with 
b  which  may  accumulate  during  the  course  of  the  ope- 
all  be  removed  by  the  contractor. 

mdations  shall  be  executed  with  the  largest-sized  ruble 
1  forming  a  6-inch  scarcement  on  each  side  of  the  walls, 
rly  bedded  in  lime  mortar. 

lole  exterior  and  interior  stone  walls,  excepting  those  of 
e,  will  be  formed  exactly  as  shown  on  plans,  sections, 
ions,  and  built  with  the  best  thorough  band  ruble,  hav- 
quisite  headers,  and  all  to  be  neatly  dressed  and  level 
Is,  bedded  and  packed  solid  with  the  best  lime  mortar, 
of  farm-house  shall  be  executed  with  the  best  hammer- 
quared  ruble,  and  the  whole  of  the  above  work  ¥rill 
pointed  on  the  outside,  and  drawn  in  with  the  edge  of 
with  fine  lime  mortar. 

inside  pillars  and  scuntions  shall  be  formed  with  ham- 
ed  stone,  neatly  squared,  and  level  on  the  beds, 
lole  of  the  door  and  window  rybats,  dlls,  and  lintels, 
lal  comers,  throughout  the  main  buildings,  together  with 
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those  of  farm-house^  base  course,  cornices,  upstarts^  pardi 
chimney-stalks,  cart-shed,  and  gate-pillars,  base  and  mpm  o 
engine-house  stalky  shall  be  completely  finished  ¥rith  the  ba 
droved  hewn  work ;  the  rybats  to  be  built  regularly  oaty  and  in 
band,  having  5-inch  margins,  and  1-inch  splays  of  droved  woifc 
the  heads  and  tails  to  be  neatly  pick-dressed ;  behind  margins  ti 
correspond  with  the  ruble  work :  the  external  corners  shall  In 
similar^  having  2^-inch  droved  margins,  and  similar  sized  diow 
splays ;  the  pillars  in  every  situation,  whether  of  cart-sbed  a 
courts,  shall  be  executed  ^th  single  stones,  built  in  n^^uki 
courses,  neatly  scabbled  and  dressed  on  the  face,  and  shaU^^  to" 
gether  with  the  arches  of  the  former,  have  1^-inch  splajdiU 
round  the  exterior  angles  of  the  same ;  the  pillars  of  gateways  IB 
cattle-courts,  &c.,  shall  be  finished  with  moulded  copiiig^  il 
shown  on  the  elevations. 

Recesses  are  to  be  formed  in  the  walls  for  the  sliding  doon  ^ 
protect  them  from  the  weather. 

The  cattle-court,  and  other  walls  throughout  the  building,  slnl 
be  coped  with  hammer-dressed  stone,  neatly  rounded  and  pro* 
jecting  one  inch  on  each  side  over  the  walls. 

The  traviss  post-stones,  with  those  in  cartHifaad,  will  bt 
18  inches  square,  and  9  inches  thick,  with  holes  cut  in  ihe  npfMi 
bed  of  the  same,  for  the  reception  of  the  posts,  and  all  to  h 
neatly  droved. 

The  group  and  staw  stones  in  byres  will  be  neady  ^*«""** 
dressed,  and  of  the  proper  sizes ;  and  the  bottoms  of  the 
shall  be  laid  with  flag-stones  to  the  proper  declivities. 

The  floors  of  stables,  byres,  turnip-shed,  bull-shedi»  tool 
gig  houses,  hay-house  sheds  for  loose  boxes  and  passages  leadioi 
to  the  same,  will  all  be  causewayed  with  straight-faced  stones  fl 
the  proper  sizes,  set  on  soft  sand,  well  packed  together*  and 
rammed  down,  and  all  to  have^  the  proper  declivities  and 
channels  to  suit  the  various  drains.  The  barn^floor  will  k 
made  up  9  inches  with  broken  metal  and  chips,  and  blinded  wit 
sand.  This  floor,  together  with  those  of  conMoom*  eottai 
houses,  privy,  workshop,  kitchen,  and  o£Sces  of  fann-house«  shsi 
be  laid  with  smooth-faced  and  droved  pavement,  of  the  usual  siM 
all  to  be  bedded  and  jointed  with  fine  lime  mortar  or  sand,  as  tli 
case  may  be. 

The  floor  of  cart-shed,  straw-barn,  and  other  houses  not  akesii 
specified,  shall  be  made  up  with  clay,  solidly  rammed  togethei 
finished  on  the  top  with  gravel,  neatly  smoodied  on  the  ■urfae 
and  hard  rubbed  in. 

The  travisses  in  byres  will  be  executed  with  flag-stones  ai  4] 
requisite  sizes,  and  all  the  ports  and  upstarts  jibbled  checked. 

The  whole  of  the  walls  in  every  situation  throughout  the 


General  Specifieaticn^  Sfc,  155 

ihall  be  beam-filled.     The  engine- seat  and  all  the  openings 
the  machinery  shall  be  formed  with  lai^e-sized  droved  ashlar^ 

dull  be  directed. 

The  boiler  and  stalk  shall  be  formed  with  brick-work;  the 
tosbave  fire-brick  flues  all  round,  and  oonmiunicating  with 
latter.     The  engine  and  boiler-house  floors  shall  also  be  laid 
droved  pavement. 

He  liquid  manure  tank  will  be  formed  below  the  centre  loose 
ki[,8feet  deep,  10  feet  long.and  4  feet  broad,  built  with  ruble  stone, 
ari  covered  with  4-inch  flags.  The  extent  and  situation  of  all  the 
fains  throughout  the  buildings  are  shown  upon  the  plans,  and 
tiU  be  formed  with  common  drain  tiles,  all  laid  to  the  proper 
dedifities,  and  made  to  communicate  with  the  tank  :  those  from 
bm-house  shall  be  of  tubular  stoneware,  6  inches  diameter,  and 
BID  into  a  cesspool  built  and  placed  in  the  most  convenient 
fctoation. 

The  piggeries  and  privy  wiU  be  formed  with  straight-faced 
jpnement,  jointed  and  batted  together  with  iron  and  run  lead. 

Cattle  courts  will  be  cleared  out,  about  2  feet  on  an  average 
lower  than  the  roadwajw. 

The  whole  of  the  crooks  and  bands  or  rods  for  rollers  for  the 
ioors  will  be  cut  and  run  into  the  stones. 

The  kitchen  court  of  farm-house  shall  be  neatly  causewayed  ; 
all  the  door-steps  and  plats  shall  be  of  droved  work.  The  floor 
of  porch  shall  be  laid  with  polished  pavement  of  fair  sizes.  The 
dauy  shall  be  provided  with  polished  stone  shelves,  of  the  requisite 
DBmber  and  sizes. 

The  mason- work  of  the  cottar-houses  shall  be  completed  similar 
to  corresponding  portions  of  the  above  work. 

All  the  necessary  raglets  will  be  cut  where  required. 

The  lime,  hewn  and  ruble  stones,  will  be  laid  down  on  the  site 
^  the  proprietor;  and  the  workmanship  of  the  same,  together 
mth  all  the  other  materials,  including  the  above,  requisite  for  the 
doe  performance  of  the  works,  will  be  provided  for  by  the  con- 
tiactor  for  the  mason-work. 

Carpenter  and  Joiner  Works, — All  the  openings  throughout 
fte  buildings  shall  have  the  requisite  safe  lintels,  1  inch  in  thick- 
Dess  to  every  foot  of  opening,  and  6  inches  of  wall-hold,  and 
dosely  fitted  up  to  the  outside  stone  lintels.  The  beams,  eart- 
hed, openings,  granary-floors,  and  those  over  pillars  of  sheds 
iall  be  of  the  proper  sizes,  and  have  12  inches  of  wall-hold. 
Fhe  form  and  construction  of  the  whole  of  the  roofing  will  be 
Soished,  as  shown  on  the  plans,  elevations,  and  sections,  to  the 
Ulowing  sizes : — Scantling  6^  inches  by  2^  inches ;  baulks  or 
ieB  6  inches  by  2  inches;  and  struts  4  indies  by  If  inches,— ^all 
leatly  joined  i     .  firmly  nailed,  and  placed  19  inches  apart  from 
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centres.  The  sarking  will  be  |  of  an  inch  thick,  laid  close  jc}inl( 
and  securely  nailed.  The  sarking  over  barn  and  granary  will  bil 
half-checked,  and  the  whole  will  be  provided  with  the  m 
ridge-pean  and  valley- pieces. 

The  whole  of  the  projecting  couples  and  sarking  on  tU! 
under  side  of  farm-house  and  steading  shall  be  clean  dressed? 
and  to  have,  along  with  the  finials,  three  coats  of  the  best  oif! 
paint.  Ij 

The  whole  of  the  joisting  and  roofing  shall  be  laid  on  waBJ 
plates,  6^  inches  by  1^  inches.  I 

The  joisting  over  steading  will  be  7  inches  by  i\  inches,  haniiM 
a  beam  in  the  centre,  into  which  the  traviss  posts  will  be  inserteCr 

The  joists  of  granary  will  be  9  inches  by  2J  inches,  pladBf 
18  inches  from  centres,  having  also  beams  laid  along  the  centn^ 
and  cross  heads,  6^  inches  square.     The  barn  joisting  will  \i^. 
10  inches  by  2^  inches ;  and  the  beams  for  machinery  will  Nn 
13  inches  by  7  inches,  and  placed  as  shall  be  directed. 

The  floors  of  granary,  stable-lofts,  &c.,  will  be  laid  with  whitr 
wood  drawn  batons,  clean  dressed ;  and  those  of  the  former  to 
be  finished  with  a  6-inch  dressed  skirting  board. 

The  sleepers  and  joisting  of  dwelling-house  shall  be  of  similar 
sizes,  placed  18  inches  from  centres,  and  all  laid  with  white  woof 
deals,  6i  inches  by  If  inch  thick,  grooved  and  feathered  on  the 
joints,  securely  nailed  ;  and  all  to  be  cleaned  off  when  finished 
and  provided  with  the  necessary  hearth  borders. 

The  stair  to  granary  will  be  formed,  as  shown,  with  H  indi 
wood ;  the  closing  in  of  stair  landing,  chaff-house,  and  machinery, 
will  be  executed  with  standards  and  dressed  deal,  securely  fixed 
up.     A  trap  to  be  provided  for  access  to  the  stable-loft. 

The  traviss-posts  will  be  6^  inches  square,  tennered  into  the 
beam  and  stone  ;  the  traviss-boarding  to  be  8  inches  by  1}  inch, 
clean  jointed,  and  douled  with  oak  pins,  and  covered  on  the  to^ 
with  an  iron  strap,  1}  inch  by  iV  <>f  an  inch. 

The  mangers  and  hacks  in  stables  shall  be  formed  and  fixed  op 
to  the  requisite  sizes,  and  in  the  usual  manner. 

Two  corn-chests  to  be  provided  for  the  stable.  All  the  re- 
quisite runners,  iron  rods,  harness  pins,  &c.,  shall  be  provided 
for  and  fixed  up  by  the  contractor. 

The  straw-hacks  will  be  fitted  up  in  ends  of  cattlensheds,  am 
along  the  byres,  framed  with  bottom  runners,  top  pieces,  am 
spars  of  the  usual  dimensions. 

The  whole  of  the  doors  throughout  the  steading  will  be  formec 
of  6-inch  deal  boarding,  \\  inch  thick,  and  beaded  on  the  joints 
all  clean  dressed,  hung  with  crook  and  band  or  crosi-tailec 
hinges,  or  on  slides  and  rollers,  as  the  case  may  be,  and  providen 
with  all  the  necessary  stock  locks,  snecks,  and  bolts,  where  necei 
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J,  and  as  shall  be  directed.  They  shall  have  three  cross-bars 
the  back,  and  hung  in  twa  or  one  leaf,  as  may  be  found 
ifenient,  such  as  those  of  straw-barn,  shelter-sheds,  &c. ;  to 
mtwo  leaves,  and  these  to  have  the  necessary  slide-bolts,  &c., 
plete.  The  doors  of  cottar's  house,  and  of  farm-bouse  offices, 
be  precisely  similar. 

The  large   gates  for   cattle-courts  will   be   made  with  stiles 
inches  by  2^  inches,  and  3  rails,  covered  with  spars  placed 
inches  apart,  all  securely  framed  and  nailed  together.     These 
to  be  hung  on  posts  6^  inches  square,   fixed  to  the  wall, 
provided  with  pulleys,  chains,  weights,  &c.,  complete.     The 
"  gates  of  kitchen-court,  &a,  to  be  hung  in  two  leaves,  with 
and  band  hinges,  in  the  usual  manner. 
The  mangers,  &c.,  between  the  openings  of  the  feeding-sheds, 
1  be  constructed  so  as  to  slide  up  when  required,  to  allow  the 
e  to  pass  underneath  into  the  boxes,  and  likewise  to  suit  for 
accumulation  of  the  dung.     The  rails  dividing  the  loose  boxes 
be  6  inches  by  4  inches,  and  made  to  ship  or  unship,  as 
ly  be  found  necessary,  by  means  of  iron  turned  or  kneed  hold- 
-bu,  firmly  secured  into  the  walls. 

AU  the  windows  throughout  the  steading  shall  be  formed  of 
He  nsual  description,  and  to  have  the  lower  sashes  filled  in  with 
Vntrds,  to  slide  open,  and  the  upper  sashes  glazed  with  second 
Amrn-glass  diamond  panes  in  zinc  frames  set  in  wood  ;  those  of 
tittar-house  shall  be  filled  in  with  diamond  panes^  of  the  usual 
'description. 

j  Tlii  windows  of  granary  and  dairy  will  have  the  necessary  wire 
iMlacing,  fixed  into  an  iron  frame^  and  fitted  up  in  the  most 
l^mrkmanlike  manner. 

i  A  roof-light  will  be  placed  over  the  feeding-board,  and  also 
^fne  over  the  engine-house ;  to  be  3  feet  by  30  inches,  and  glazed 
Wh  good  glass.  The  whole  of  the  window-cases  will  be  bedded 
'iith  good  haired  lime. 

The  whole  walls  of  corn-room  and  grain-lofts  will  receive  one 
coal  of  plaster,  well  rubbed  in.  The  privy  shall  be  fitted  with 
leat,  door,  and  skylight  complete. 

The  stair  in  dwelling-house  shall  be  of  wood,  framed  and  fixed 
up  in  the  most  substantial  manner,  and  provided  with  neat  cast- 
iron  balusters  and  birch  handrail. 

The  staircase  shall  have  a  large  roof- light  and  ceiling-light, 
fixed  and  framed  up,  and  glazed  with  strong  glass;  that  of  the 
ktter  to  be  obscured. 

The  whole  of  the  walls  and  ceilings  of  the  dwelling-house,  &c., 
dudl  be  strapped  and  lathed  with  the  best  American  yellow  pine 
Iplit  lath.  The  ceilings  and  partitions  of  the  cottars*  houses  shall 
dto  be  lathed. 
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The  timber  partitions  shall  be  framed  and  fixed  n 
usual  manner^  ^xiA  double  lathed* 

The  upper  floor  shaU  get  the  requisite  deafemng-h 
tween  the  joists. 

The  windows  shall  be  framed  of  the  usual  descriptioi 
and  single  hung,  with  all  the  necessary  apparatus  ;  ani 
with  bound  shutters  and  backfolds ;  bound  ingoingi  a 
and  architraves  to  suit  the  various  apartments.     Thoie 
and  cottar-house  to  be  of  plain  deal  linings. 

The  interior  doors  shall  be  bound  1|  inch  thicks  fouiv 
and  moulded  to  suit,  and  provided  with  the  requisite  lod 
and  brass  furniture  complete.     The  entrance  door  to 
2i  inches  thick,  four-pannelled,  and  hung  with  stron 
provided  with  strong  iron-rimmed  lock  and  fumitur8» 
These  doors  to  be  provided  with  all  the  necessarj  dooi^ 
finished  with  single  and  double  iaciad  architraves^  set  i 
to  suit  the  various  rooms ;  those  of  offices,  &a,  to  have 
ings.     The  principal  rooms  and  lobbies  shall  have  mail 
plates,    and  the  others  moulded  skirting-boards  of 
dimensions. 

The  wall-presses  shall  be  lined,  and  get,  together  wi 
closets,  &c.,  three  rows  of  shelving,  from  12  inches  tD 
broad. 

The  sink  and  wash-tubs  shall  be  fitted  up  in  the  usw 

The  whole  of  the  outside  doors  and  windows  throa 
buildings  shall  receive  two  coats  of  the  best  oil  paint. 

The  windows  of  dwelling-house  only  shall  be  giasei 
best  crown  glass,  and  to  be  properly  primed. 

The  whole  of  the  interior  finishings  of  the  dwelling^ 
be  done  with  the  best  American  yellow  pine ;  the  win 
doors,  roofing,  joisting,  beams,  lintels,  and  gates  of  the  I 
Memel ;  the  flooring  and  lining  of  plain  deal  doors  to  b 
wood  batons.  The  sarking  over  stables  and  byres, 
batons,  and  the  other  parts  of  American  yellow  pine.  ' 
posts,  boarding,  mangers,  &c.,  and  other  interior  fitlii 
steading,  to  be  of  the  best  larch  fir ;  all  to  be  of  the  be 
and  free  from  sapwood  or  large  knots. 

The  carriages  will  be  driven  by  the  proprietor. 

The  cottar-houses  will  be  finished  precisely  similai 
buildings  of  the  same  kind,  and  like  correspcmding  porti 
works  above  described  and  referred  to. 

Slater  and  Plumber  Works, — The  whole  of  the  rool 
covered  with  the  best  under-sized  Ballochulish  slates>  \ 
zinc  nails,  and  having  the  proper  band  and  cover,  and 
dressed  square,  and  bedded  in  lime  mortar.  The  ridg 
and  flanks  shall  be  covered  with  the  best  18  oz.  zinc,  oi 
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description  ;  and  all  the  chimney-stalks  shall  have  the  necessary 
gutler-lead,  of  6  lb.  per  foot. 

The  roof-lights  shall  have  the  necessary  flashings,  of  51b.  lead. 

The  carriages  will  be  driven  by  the  proprietor. 

Plaster  Work. — The  whole  of  the  walls  and  ceilings  of  the 
cottar-hooses  shall  be  finished  with  two-coat  plaster.  The  whole 
of  the  interior  of  every  place  and  apartment  throughout  the  dwell- 
iug-hoase  and  offices  shall  receive  three  coats  of  plaster ;  and  the 
upper  fl(x>r  shall  be  deafened  in  the  usual  manner. 

The  principal  rooms  and  lobbies  shall  get  plaster  cornices  of 
suitable  sizes^  and  all  the  beads  to  be  double  cut.  The  carriages 
will  be  driven  by  the  p-oprietor. 

The  wh(de  works,  as  described  in  this  specification,  although 
not  particularly  specified,  and  with  reference  to  the  various  plans, 
elevations,  and  sections,  must  be  completed  in  the  most  substantial 
and  workmanlike  manner,  and  to  the  entire  satisfaction  of  the 
proprietor,  his  architect,  or  any  perscm  that  may  be  appointed 
to  examine  the  operations. 

The  whole  of  the  above  works,  including  all  materials  and 
workmanship  furnished  by  the  contractors,  exclusive  of  carriages, 
were  or  can  be  executed  for  the  following  sums,  viz. : — 

Farm-steading — ^Mason-work  •        ,  £680 

Wright-work  .         .     740 

Slater  and  pkunber  works      240 

£1660* 

Cottar-houses  for  two  families  from    •         .    £100  to  £110 
Farm-house  and  of&ces  complete  (estimated)  at      .     £450t 

Smaller  steading — Mason-work,  including  asphalte  floors       .     £310 

Slater-work  and  tiles,  mcluding  plumber-work  125 
Carpenter  and  plaster  work 570 

£1035 


*  A  Hiving  might  be  effected,  fo  tiiat  tiie  coet  would  not  exceed  15002.;  while  the 
smaller  plan  amiexed  might  be  executed  for  about  6602.  less. 

f  The  farm-buildings  face  the  south,  and  ample  ventilation  is  provided ;  the  north 
end  of  the  cattle-eheds  being  open  to  the  cross  passage,  and  air  being,  admitted  at  the 
sooth  end  aa  required.  Light  is  obtained  by  the  insertion  of  glass  tiles  or  slates, 
tod  water  supplied  by  means  of  an  elevated  cistem,  which  is  filled  by  the  engine  or 
hand-pump* 

The  gutters  between  the  roof  are  formed  of  wood,  covered  with  sail-clo^  and  a 
preparation  of  Archangel  tar,  &c.,  whereby  a  great  saving  of  lead  or  sine  is  effected. 
The  idea  of  the  feeding-loft  is  taken  from  one  in  use  on  Sir  John  Conroy's  farm. 
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X. — On  Mr.  M^Cormick\s  Reaping-machine. 
By  Ph.  Pusey,  M.P. 

Although  the  Report  on  Agricultural  Implements  is  not  yet 
drawn  up  for  the  Royal  Commission,  still  the  new  American 
Reaper  is  so  important  to  farmers,  that  having,  with  Mr.  Miles 
and  Professor  Hlubach,  myself  tried  it  for  the  Council  medal, 
I  venture  to  communicate  to  the  Royal  Agricultural  Society  a 
very  brief  account  of  that  trial. 

The  machine,  drawn  by  two  horses,  and  carrying  two  men,  a 
driver  and  a  raker,  cut  the  wheat  about  eight  inches  from  the 
ground  with  the  utmost  regularity.*     The  horses  found  the  work 
light,  though  the  machine  was  cutting  at  the  rate  of  I^  acre  per 
hour,  making  15  acres  per  day  of  10  hours.     The  raker,  staod- 
ing  behind  the  driver  to  rake  the  cut  wheat  from  the  platforxa, 
certainly  had  to  exert  himself :  but  it  is  obvious  that*  he  and  the 
driver,  who  has  only  to  sit  on  the  dicky,  might  very  well  ex- 
change places  from  time  to  time.     As  one  cannot  put  a  high  price 
on  the  labour  of  farm-horses  at  such  a  time,  it  is  plain  that  a  great 
saving  must  be  effected  by  this  machine,  and  every  farmer  can 
calculate  it  for  himself,   as  he  will  also  see  the  advantage  of 
being  rendered  independent  of  the  arrival  of  strangers  to  get  i^ 
his  corn,  who  cannot  always  be  found.     This  trial  was  witnessed 
by  many  farmers,  and  no  fault  was  found  with  the  work.     Tb-^ 
land,  I   should  say,  however,  being  stock  land,  is  even ;  wher^ 
ridges  and  water-furrows  exist,  some  difficulties  seem  to  aris^« 
But,  on  this  level  land,  it  was  wonderful  to  see  a  new  implemeO^ 
working  so  smoothly,  so  truly,  and  in  such  a  masterly  manned  • 
The   fact   is,   however,    that  it   is   not   an   untried   implement • 
Though  new  in  this  country,  it  has  been  used  for  some  years   i^ 
America,  where  experience  has  enabled  the  inventor  to  correct 
in  successive  seasons  the  defects  invariably  found  in  new  impl^ 
ments.     It  is  certainly  strange  that  we  should  not  have  had   i^ 
over  before,  nor  indeed  should  we  have  it  now,  but  for  the  Grefl^* 
Exhibition,  to  whose  royal  originator  the  English  farmer  is  clearl  J^ 
indebted  for  the  introduction  of  the  most  important  addition  to 
farming  machinery  that  has  been  invented  since  the  threshing 
machine  first  took  the  place  of  the  flail. 

Puseyy  August  20,  1851. 

*  Mr.  M'Cormick  informed  us  that,  by  a  slight  cbauge  of  constructioD,  he  haM 
made  the  implement  cut  two  inches  nearer  the  ground. 
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XI. — Essay  on  the  Rearing  and  Management  of  Poultry. 

By  William  Trotter. 

Prize  Essay. 

Poultry  is  assuming  that  position  in  the  agricultural  world  which 
its  importance  demands.  The  prize  offered  by  the  Royal  Agri- 
cnhural  Society  of  England  for  the  best  *'  essay  on  the  rearing 
and  management  of  poultry  "  will  undoubtedly  be  the  means  of 
inducing  many  to  turn  their  attention  to  this  department  of  farming 
■^a  department  too  lightly  looked  upcm,  and  one  from  which^  if 
properly  conducted,  a  good  profit  is  derived. 

If  this  Society  would,  at  its  annual  country  exhibition,  offer 
irizes  for  the  best  of  the  various  breeds  of  poultry,  the  exhibition 
vould  not  only  be  more  interesting,  but  would  bring  before  the 
)ublic,  in  almost  every  locality,  specimens  which  are  too  little 
mown.  In  the  district  (Northumberland)  from  which  we  write, 
he  fowls  are  almost  invariably  of  the  dunghill  breed,  which  is 
lot  so  profitable  as  many  others^  and  which  is  kept  in  conse- 
[uence  of  the  best  varieties  not  being  known;  whereas,  if  the 
tifferent  Agricultural  Societies  were  to  give  prizes  for  poultry, 
hose  varieties  would  soon  be  spread  throughout  the  length  and 
)readth  of  the  land,  and,  as  a  natural  result,  in  the  management 
»f  which  there  would  be  more  improvement,  a  great  obstacle  to 
rhich  is  the  want  of  sufficient  accommodation.  We  shall, 
herefore,  in  the  first  place,  take  into  consideration  the  con- 
truction  of  poultry- houses :  for  without  suilicient  accommo- 
lation,  not  only  will  the  time  required  in  attendance  be  consi- 
lerably  increased,  but  the  profit  will  be  greatly  curtailed.  I  will 
K>t  lengthen  my  paper  by  describing  the  many  buildings  erected 
or  the  purpose  by  resident  landowners :  however,  I  should  deem 
t  an  omission  were  I  not  to  allude  to  that  belonging  to  her 
Hajesty. 

Tbe  building  is  of  a  semi-Gothic  style,  situated  in  the  Home 
-'ark,  Windsor,  and  consists  of  a  central  pavilion  for  feeding, 
ind  from  whence  the  fowls  can  be  inspected.  This  pavilion  is 
lanked  by  roosting,  feeding,  and  setting-houses,  a  hospital  for  the 
liseased  and  lamed.  In  front  is  a  large  court,  divided  by  slight 
nxe  fences  into  compartments  as  walks  for  the  daily  exercise  of 
he  fowls.  Each  compartment  consists  of  grass-plots  surrounded 
)y  gravel  walks.  In  constructing  the  building,  the  natural  habits 
>f  the  birds  have  been  constantly  kept  in  view ;  the  apartments 
ire  large  and  airy,  the  temperature  of  which  is  at  the  command 
)f  ihe  attendants.     Ihe  laymg-nests  are  (copied  from  such  as  the 
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hen  chooses    when  allowed   to  »el*ct  for  herself)    coin)MMed  ol 
heath,  with  hanthorn  braochea  tnuDed  art  und    and  over  them. 


(hi  ihB  Bearing  and  Management  (jfPtmlby.  163 


}%  thus  briefly  noticed  her  Majesty's  avkury^  I  abftll  pro- 
lo  describe  such  a  building  as  I  think  is  in  every  arespoct 
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adequate  to  the  profitable  keeping  of  ponUrj.  The  annezfli 
sketch  will  enable  me  to  illostrate  my  meaning. 

The  fowl-bouse,  as  is  seen  in  plan,  stretches  across  the  end  d 
the  kitchen,  and  has  the  advantage  of  being  kept  sufficienilj  wan 
by  the  kitchen-fire.  Many  people  object  to  having  the  poaltn 
houses  so  closely  connected  with  the  dwelling-house,  and  jon] 
so,  if  the  excrement  of  the  poultry  be  allowed  to  accumulate  fa 
weeks ;  but  such  accumulations  form  no  part  of  the  good  aaj 
profitable  management  which  we  would  wish  to  have  invariaU] 
adopted.  In  no  other  situation  could  the  poultry  be  so  profitiUj 
kept,  for,  in  consequence  of  having  the  advantage  of  being  warmai 
by  the  kitchen-fire,  there  is  either  an  increased  number  of  eggi 
a  less  consumption  of  food,  or  the  t.vo  combined.  True«  tb 
poultry-house  might  be  kept  warm  independent  of  the  kitchen 
fire  ;  but  this  would  involve  no  trifling  expense,  not  only  ii 
the  construction  and  attendance,  but  also  in  the  consumptioi 
of  fuel. 

The  temperature  of  the  body  of  at  least  all  warm-bloodei 
animals  remains  the  same  in  winter  as  in  summer.  The  hea 
is  generated  by  the  decomposition  of  food ;  when  the  tem 
perature  of  the  air  which  surrounds  the  body  is  low,  then  tb 
body  gives  off  considerably  more  heat,  and  hence  an  increaseil 
amount  of  food  is  required :  or  sufficient  nutriment  is  not  lef 
for  the  production  of  eggs.  As  a  natural  consequence  in  ooU 
weather,  if  the  hens  are  not  protected  from  it,  a  falling  off  in  tli0 
number  of  eggs  is  invariably  the  result;  it  is,  therefore,  of  greit 
importance  to  have  the  poultry  kept  warm. 

Moreover,  with  the  arrangements  I  recommend,  the  mistroi 
of  the  house,  whether  attending  to  the  domestic  duties  of  the 
kitchen,  or  when  entertaining  a  friend  in  the  parlour,  will  hive 
the  young  poultry  in  the  plot  continually  under  her  eye — a  thiof 
essentially  necessary. 

The  Fowl'house. — The  fowl-house  should  be  divided  length- 
wise into  two  parts,  either  by  lattice,  wire,  or  by  net ;'  the  M 
ans\yers  well,  and  will  last  a  great  number  of  years  if  painted  of 
tarred  when  put  up.  The  house  thus  divided  must  have  a  dooc 
between  each  compartment  to  admit  the  fowls  into  both  at  sD 
times  excepting  the  hatching  season.  We  shall  enter  more  fall) 
into  this  in  the  chapter  on  hatching. 

The  floor  should  be  cleaned  at  any  rate  once  every  week,  sod 
as  much  oftener  as  possible.  To  facilitate  this  operation  ihi 
floor  should  be  of  flags  (with  a  descent  of  about  1  inch  in  24  to 
the  door),  and  raised  six  inches  above  the  level  of  the  surfaoa 
It  should  be  covered  over  with  dry  sawdust,  ashes,  or  peat,  an] 
of  which  is  a  valuable  addition  to  excrement  as  manure;  bft 
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kit  which  I  most  recommend  is    peat  charcoal.      It  may  not 

tOQt  of  place  to  remark  here,  that  the  manure,  to  prevent  it 
og  its  best  properties,  should  be  placed  under  cover.  The 
Mis,  the  best  material  for  which  is  bricks,  should  be  plastered, 
WlA  must  be  whitewashed  four  times  a  year. 

Recesses  14  inches  high,  12  inches  in  length,  and  12  in  breadth, 
Mst  be  left  in  the  front  wall  4  feet  from  the  floor,  and  extending 
Is  about  14  inches  from  each  corner. 

These  recesses  must  be  fitted  up  with  a  box  5  inches  high, 
other  with  or  without  a  bottom,  for  hatching-nests.  A  deal  8 
iiches  broad  must  extend  across  the  front  of  the  nests  for  the 
fnrls  to  alight  on  ;  care  being  taken  not  to  have  its  ends  too  close 
Is  the  corners,  otherwise  rats,  if  allowed  to  enter  the  building, 
will  avail  themselves  of  it  when  wanting  a  feast.  The  nests 
abould  be  half  filled  with  soft  short  straw  or  moss,  dried  heath, 
or  fern  ;  neither  long  straw  nor  hay  ought  to  be  used ;  the  former 
catches  the  feet  of  the  hens  as  they  leave  the  nests,  and  is  apt  to 
do  injury  to  the  eggs;  the  latter  has  a  tendency  to  produce  a 
puasite  of  the  louse  tribe. 

The  laying  nests  should  be  constructed  in  the  same  way,  in 
die  opposite  wall ;  but  two  rows  (one  above  the  other)  will  be 
fMmd  necessary,  as  a  scarcity  of  nests  induces  the  hens  to  lay 
from  home;  however,  we  shall  not  go  so  far  as  Dickson,  in 
itcommending  a  nest  for  each  hen.  One  nest  for  every  three  or 
trar  hens  is  quite  sufficient.  Hens  delight  t9  lay  where  there 
it  the  greatest  number  of  eggs ;  I  have  often  witnessed  contests 
ibr  nests  whilst  others  were  close  by  and  occupied. 

Hens,  when  nursing  a  brood  of  chickens,  are  not  always 
friendly  to  each  other ;  it  is  therefore  necessary  to  have  a  coop 
(or  each  brood  placed  against  the  inside  of  the  front  wall,  each 
taoff  to  be  occupied  by  the  hen  which  hatched  in  the  nest 
above  it. 

Six  roosting-balks  should  be  fixed  in  the  back  apartment, 
oommencing  about  3  feet  from  the  floor,  and  2  feet  6  inches  from 
the  wall ;  each  successive  balk  should  be  about  12  inches  higher 
and  10  farther  from  the  wall.  All  writers  whom  I  have  con- 
mited  recommend  the  balks  to  be  placed  higher :  but  when  fowls 
ve  wanted,  I  have  found  great  inconvenience  in  getting  them 
off  high  balks. 

I'he  front  apartment  should  be  fitted  up  with  two  balks  about 
14  inches  from  the  floor;  on  these  the  young  chickens  will 
lOQst.  We  have  observed  that  the  hens  m  our  poulur^-house 
cboose  their  nests  in  the  darkest  situations  in  which  to  lay.  If 
the  habits  and  tastes  of  the  hens  should  have  their  influence,  then« 
of  course,  the  fowl-house  must  not  be  kept  too  light. 
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Ventilation. — Nothing  can  bavd  a  more  pernicious  effect 
health  than  a  polluted  atmosphere;  it  ii  therefore  of  the 
importance  that  the  ventilation  be  of  the  most  perfect  deseriptiaa 
I  am  not  fully  aware  whether  the  air>  which  has  done  its  wtA^ 
in  respiration,  should  be  taken  off  at  the  top  or  bottom  of  tb 
house.  During  each  respiration  a  volume  of  air  is  received  iM) 
the  lungps,  and  an  equal  volume  of  carbonic  acid  gas  is  thrown  eC 

Carbonic  acid  gas  is  heavier  than  pure  air  when  thej  are  bodi 
of  the  same  temperature,  but  when  thrown  off  bj  the  lungi^  ,il 
is,  in  consequence  of  its  increased  temperature,  specificill| 
lighter  than  the  surrounding  air,  and  it  consequentlj  rises  untl 
an  equilibrium  is  established.  Should  the  gas  and  air  combinib 
it  matters  little  at  what  point  or  elevation  the  poisoned  air  bl 
taken  off;  but  should  they  not  combine,  or  only  partly  so,  tfaen^ 
I  distinctly  say,  take  away  the  air  from  the  bottom,  for  M 
sooner  will  the  gas  become  of  the  same  temperature  as  the  iii 
than  it  will  fall. 

As  I  would  rather  incur  the  liability  of  lowering  the  tern* 
perature  of  the  apartment  than  I  would  have  an  nnwholesoms 
atmosphere,  I  recommend  two  opening,  one  to  be  about  btlf 
way  between  the  floor  and  roof,  the  other  to  be  as  close  to  tkf 
roof  as  practicable.  To  prevent  too  sudden  a  draught,  a  deal  IS 
inches  square  should  be  placed  before  each  opening  on  ths 
inside,  about  an  inch  from  the  wall.  The  openings  should  b6 
about  4  inches  square.  To  get  the  air  taken  from  the  bottom,  a 
pipe  of  about  3  inches  diameter  might  be  conducted  from  within 
say  6  inches  of  the  floor,  and  continued  up  one  of  the  comers  of 
the  kitchen-chimney. 

The  doors  must  be  made  in  two  parts,  so  that  in  hot  wea- 
ther the  upper  part  can  be  kept  open  while  the  under  part  ii 
closed.  To  admit  the  ingress  and  egress  of  the  fowls  thtfS 
must  be  three  openings,  12  inches  high  and  10  broad,  wilh 
shutters  on  the  inside— one  opening  to  be  at  the  front,  and  tbe 
o^r  into  the  back  yard,  from  whence  the  fowls  should  have  s 
free  range  over  the  whole  place.  The  openings  should  be  U^ 
enough  to  clear  the  nests,  and  provided  with  hen -ladders  iondi 
and  out.  That  which  composes  the  bottom  of  the  openings  shodU 
extend  at  least  4  inches  beyond  the  wall  on  both  sides. 

The  Turkey-house. — The  turkey-house  adjoins  that  occnpiei 
by  the  fowls,  the  size  of  which  should  be  regulated  accordmg  to 
the  number  of  turkeys  kept.  No  bird  is  more  delicate  whfl» 
young,  nor  more  hardy  when  old,  than  the  turkey ;  their  houii 
must  therefore  be  constructed  with  this  peculiarity  in  view.  Tbi 
balks  should  be  placed  higher,  by  3  or  4  feet,  than  those  id  thi 
fowl-house,  and  accompanied  with  a  hen-ladder.     Large  lattice 
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»W8  should  be  placed  in  both  sides  of  the  house,  and  made 
ientlj  wide  U>  admit  a  free  current  of  air  as  soon  as  the 
ys  are  old  enough  to  require  it.  The  house  should  have 
loors,  similar  to  those  in  the  fowl-house,  one  opening  to  the 
and  the  other  to  the  back.  We  shall  take  the  situation  of 
eats  into  consideration  hereafter. 

\e  Goose-house. — On  many  farms  geese  are  not  kept,  there- 
E  goose-house  is  not  wanted.  Where  they  are  kept,  a  house 
oing  that  occupied  by  the  turkeys  is  in  the  best  situation, 
leed  say  little  respecting  its  construction.  The  great  thing 
)  attended  to  is  cleanliness.  The  house  should  be  very 
ently  cleaned,  and  the  floor  strewed  with  some  dry  material, 
i  same  manner  as  the  fowl-house. 

le  duck-house  should  be  kept  in  the  same  manner  as  the 
shouse,  and,  should  there  be  a  loft,  it  will  be  an  excellent 
for  pigeons. 

concluding  my  remarks  on  the  poultry-houses,  I  beg  to 
on  the  necessity  of  having  the  ground  on  which  they  stand 
effectually  drained.  The  rain-water  should  be  carried  from 
)of  by  spouts.  Every  possible  means  should  be  used  to  keep 
uilding  free  from  dampness ;  especially  as  the  health  of  the 
ry  greatly  depends  on  the  dryness  and  comfort  of  their 
ition. 

-ass-plot, — In  the  plan  I  have  adopted^  a  grass-plot  in  front 
;  house  is  almost  indispensable.    As  to  its  dimensions,  it  should 
lK>ut  40  yards  in  length,  and  20  in  breadth  at  the  widest 
It  admits  of  being  tastefully  laid  out  with  gravel  walks  and 
»s.     Gravel  is  indispensable,  for  without  it  poultry  could  not 
ipt  in  perfect  health  for  any  length  of  time  ;  the  shrubs  will 
i  shelter  from    both    sun   and   rain.     A  small  quantity  of 
I  lime  should  be  placed  in  some  convenient  corner.      As 
are  fond  of  rolling  themselves  among  dry   ashes,  on   no 
nt  should  they  be  deprived  of  this  amusement,  and,  more- 
there  can  be  no  doubt  but  the  ashes  are  pernicious  to  the 
^n  with  which  all  poultry  are  more  or  less  infested.     The 
should  be  protected  from  rain. 

ultry  should  at  all  times  have  free  access  to  pure  water ;  it 
refore  highly  necessary  to  have  a  trough  placed  in  the  plot, 
treain  of  water  can  be  brought  to  it,  nothing  more  is  re- 
d ;  but  should  this  be  impracticable,  fresh  water  must  be 
supplied. 

,e  trough  must  be  covered  in  a  way  to  prevent  the  young 
s  from  falling  into  it;  open  wicker-work  will  answer  the 
)se  better  than  anything  else,  care  being  taken  not  to  have 
)aces  between  the  rods  so  large  as  to  admit  a  chick  to  pass. 
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but  sufficientlj  large  to  permit  the  heads  of  full  grown 
The  trousrh  should  stand  about  10  inches  above  the  surfac 

Rats. — Rats  are  exceedingly  troublesome  in  thepoultry- 
and  every  means  should  be  made  use  of  to  prevent  their  er 
They  are  fondest  of  those  eggs  which  have  been  longest  sa 
To  have  eggs  destroyed  when  within  a  few  days  of  yieldin 
fruits  is  too  annoying  to  be  endured,  especially  when  tl 
are  of  a  valuable  sort.  The  mason-work  should  be  of 
description  as  to  make  it  impossible  for  a  rat  to  gfain  adm 
The  joints  of  the  flags  of  the  floor  should  be  perfectly  clot 

It  may  not  be  out  of  place  to  state,  that  1  have  found 
phorus,  made  up  according  to  the  recipe  which  Dr.  Ui 
municateil  to  the  Council  of  this  Society  (Royal  Agric 
Society),  very  efficacious  in  destroying  rats.  It  is  stated 
is  fatal  to  rats  alone :  how  far  this  may  be  relied  on  I 
say,  but  this  I  know,  that  we  had  two  pigrs  and  two  v 
fowls  that  died  at  the  time  when  we  had  this  poison  laid 
rats.  But  I  was  from  home  when  the  accident  took  pla< 
consequently,  had  not  an  opportunity  to  examine  the  cont 
their  stomachs  to  ascertain  the  cause  of  death. 

Selection  of  Variety. — The  different  varieties  of  fowls 
peculiarities  which  make  them  suitable  for  some  localit; 
unsuitable  for  others,  otherwise  I  should  not  have  advan< 
word  on  this  subject,  as  I  deem  it  irrelevant  to  the  sub 
#hich  the  prize  is  off*ered. 

In  this  district  (Northumberland)  no  person  of  discretion 
independent)  would  breed  such  fowls  as  have  no  other 
mendation  than  that  of  being  gcxKl  table-birds.     The  be: 


*  Since  writing  the  above, 
has  had  an  opportunity  of  i 
a  fountain,  manufactured  ai 
tered  by  Mr.  John  Bailey,  14£ 
street,  London,  for  the  purpoi 
plying  poultry  with  water,  anc 
stTuctiun  of  which  is  such,  tl 
the  poultry  has  the  advantage 
ing  the  water  contlantly  with 
yet  they  cannot  get  into  it  t 
its  purity,  or  to  do  injury  • 
selves.  The  annexed  cat  re{ 
section. 
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rrocurable  in  our  market  is  not  more  than  I^.  6<f.,  while  the  pre- 
iiiling  prices  are  1^.  2d,  and  \s,  4d,  each  for  fowls. 

Hens  of  the  best  laying  varieties  will  lay  in  a  season  from  160 
\0  270  eggs  each,  averaging  215;  which,  being  sold  at  the  very 
loir  price  of  Il<f.  per  score,  will  realise  9$,  lOid.  for  the  produce 
of  one  hen  for  one  year,  By  comparing  the  price  of  chickens  in 
our  market  and  the  value  of  the  produce  of  a  single  hen,  it  will 
It  ODce  be  obvious  that  it  is  not  so  profitable  to  keep  varieties 
which  are  better  adapted  for  the  table  than  for  laying. 

If  we  take  the  neighbourhood  surrounding  the  metropolis  or 
other  localities  where  chickens  sell  at  twice,  and  in  some  instances 
It  thrice,  the  above  prices,  such  varieties  as  are  suitable  for  the 
Hble  may  be  profitably  kept :  hence  I  think  I  shall  not  be 
pressing  to  an  unpardonable  extent  by  giving  such  hints  on 
fdedian  as  from  experience  I  feel  myself  able  to  do.  We 
ihill  best  do  this  by  giving  descriptions  of  the  peculiarities  of 
the  best  varieties ;  in  doing  so,  I  shall  not  follow  in  the  track 
of  the  writers  of  olden  times,  who  only  had  that  variety  to  choose 
from  which  is  now  designated  as  the  barn-door  or  dunghill 
breed — which,  since  we  have  imported  so  many  others,  is  worth- 
len,  or  nearly  so.  It  is  of  all  shapes  and  colours,  if  we  may 
10  speak :  hence  the  folly  in  giving  directions  to  select  stock 
from  such  a  breed,  as  there  are  seldom  two  of  the  same  colour  in 
one  brood. 

TTie  Cochin- China  Fowl, — Some  years  since,  specimens  of 
this  breed  were  forwarded  to  her  Majesty's  aviary.  Of  late  it 
has  attracted  considerable  attention.  Between  it  and  the  Malay 
iome  writers  do  not  discriminate,  regarding  them  as  merely 
**  domestic  varieties.*'  But  finer  fowls  have  recently  been  im- 
ported, displaying  so  much  originality  as  at  once  to  stamp  them  as 
Dot  only  a  distinct  but  an  esteemed  variety.  The  most  striking 
ilifference  is  in  the  combs.  The  comb  of  the  Cochin-China  is 
QQgle,  of  moderate  size,  and  slightly  serrated ;  while  the  comb  of 
the  Malay  presents  the  appearance  of  having  been  cut  off. 

The  eggs  laid  by  the  Cochin-China  hen  are  not  above  the 
iTerage  size,  of  a  light  chocolate  colour,  and  of  superior  quality. 

The  late  talented  H.  D.  Richardson,  Esq.,  in  his  work  on 
Domestic  Fowls,'  states  on  the  authority  of  the  Sight  Hon. 
Mr.  Shaw,  the  Recorder  of  Dublin ;  her  Majesty's  poultry- 
keeper,  Mr.  Walters  ;  and  Mr.  Nolan,  of  Dublin,  "  that  the  hen 
sometimes  lays  two  or  three  times  a  day,  and  within  a  few 
>&oments  of  each  other."  With  such  authority  the  fact  can 
scarcely  be  doubted ;  but  in  justice  I  acknowledge  I  know  of 
1^  instance  of  a  hen  having  laid  more  than  one  perfect  egg  in 
a  day. 
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CoehlD'Chiiii  fowl 


*  "  The  abore  fowl*  w«ra  prewntad  to  oui  motl  graeimu  Qaan, 
bnd  U  Wiudior  Gnat  Fade  ;  and,  in  ardn  to  promote  Ibtir  eitendoii,  giren  bf  W 
MaJMtT  to  lucb  ptnona  a»  not  mppoMd  likely  to  ^pncial*  ibem.  I  haftkM" 
fcttuBale  in  procuring  (onw  So*  ipcciiuMi*  of  them  «dod  altir  thait  amTfll' 
Thice  of  Ibe  Qiucd'i  hinli  wcr  exhibited  al  tl>e  Rojal  DuUin  Sodetj'i  dtoir,  *» 
1846,  which  elicited  tbe  gold  medal ;  but  they  wen  eridentljr  etnami  bj  Ibe  DsrkinCi 
ai  erineed  bf  their  gentnl  appearinee,  and  being  partially  flunlibed  wilb  A* 
ftddilional  toe— >  cireumitanee  admitted  by  Mr.  Walter,  Ihe  Qneeu'i  poultry-keep^- 
Tbn  lot  wai  nibeequeDtly  pieiented  to  the  tbeu  Lml-LieatenaM  of  Irelaml,  Lm' 
Heyteebury.  At  tbe  ntna  tbow  1  eibibited  tbe  Snt  Coohin-China  tvnt,  of  pM* 
bneding^  id  tbii  country.  The  aancxed  fignm  are  taken  fnm  tbon,  by  lU 
William  Oldbam." — Noun,  Damatic  Fowl  and  Gamt  BinU,  p.  8. 
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ICK  tepmenlalioni  an  mgnvcd  from  dmrlogt  of  what  Ibe  Bulbar  caniidintbe 
nlmeiu  of  CochiD-Qihu  fowl*  or  Ike  day  ;  on^  *"  Ik"  g>'"°  ■'ong  witb  tba 
•g*  ef  that  bncd  ae«atriiig  in  Um  htm  0/  Hr.  NAd*«  illiutimfisBi, 
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The  Malay  Foml. — This  breed  is  from  the  Malay  penintnli, 
situated  on  the  Gouthern  point  of  the  continent  of  India,  fron 


whence  the  breed  obtains  its  name.  There  is  a  great  disparity  in 
size  between  the  male  and  female.  The  cock  stands  high  m 
his  legs,  has  a  very  long  neck,  and  ia,  in  our  opinion,  in  figure 
and  carriage,  not  a  bird  to  be  admired.  The  fiesh  is  not  of 
the  best  description.  The  ben  is  by  no  means  well-shaped,  bill 
•  good  layer.    The  eggs  are  of  choice  excellence.     Althoogb 
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breed  has  obtuned  considerable  notoriety,  yet,  in  ctaue- 
ce  of  consuming  an  immense  quantity  of  food,  it  cannot  be 
n  mended. 

he  Spanith  Fowl. — The  Spanish  fowls  are  almost  invariably 
in  black  plumage;  a  few  show  a  white  feather  ;  oa  such  we 


with  suspicion,  although  birds  of  the  pnrest  description  have 
known  to  change  from  black  to  almost  ki/uV«.  The  comb 
vattles  are  exceedingly  large,  the  former  single  and  serrated, 
greatest  peculiarity  of  this  breed  is  a  white  or  a  blnish-tLkite 
i..     The  legs  are  of  a  dark  lead  colour.     Since  the  &nt  time 
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I  taw  a  pnre  bred  bird  of  thia  kind,  I  h*ro  admired  it. 
bearioft  ia  graceful  and  atatelj.  It*  flesh  ia  all  that  can  be  da 
by  the  most  faitidioua  epicure.  The  hen  lays  a  fine,  lat^, 
deHcately-flavoured  egfc.  She  is  a  most  abundant  layer,  and 
scarcely  be  surpassed  by  any  other  breed.  Shoold  she  ban 
drawback,  it  is  in  the  largeness  of  ber  eggs.  Large  cggf  d^ 
bring  their  relative  value ;  and  it  would  be  ridiculona  to  snp 
that  tbey  do  not  require  more  nutriment  to  prodnce  tbem 
smaller  ones. 

The  Game  Fowl. — Tbia  variety,  whidi  wu  at  one  time  so  < 
fully  bred  on  account  of  its  indubitable  conrage  in  the  rin| 


we  are  happy  to  aay,  not  now  wanted,  in  consequence  of  its 
nacity,  except  by  the  "  poultry- fancier,"  or  by  a  class  of  men 
stand  low  in  the  estimation  of  the  public.  I  might  tber 
have  passed  it  without  remark,  had  not  its  beauty  been  the  tl 
of  universal  admiration  by  all  lovers  of  nature.  Who  ever  i 
well-bred  bird  of  this  breed,  at  a  lonely  cot,  in  full  plno 
nilbout  seeing  an  animal  as  perfect  as  can  be  imagined  7  AJ 
bearinga  are  graceful  in  the  extreme,  and  bia  colour  deligl 
In  aiie  thia  breed  ia  less  than  many  otbera.  The  flaah 
prime  quality.     The  hens  lay  well,  but  do.not  lank  inttu 
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»  ;  tbe  eg^  vet  tiskll,  but  in  flavoar  ihay  u-e  not  to  be  waX' 

ZTte  Dolling  Foal. — The  Dorking  breed  of  fowli  derives  iti 
oae  from  a  town  in  Surrej  of  the  same  appellation.     From  llie 


'Cellence  of  its  flesb,  from  its  plnmpneu  and  great  weigbt, 
hu  derived  a  celebrity  for  the  table  unrivalled  by  any  other 
«ed.  It  may  be  jaatly  said  tbst  "  iti  qualitiei  lurpau  iu 
arms."  The  beiu  are  not  to  be  equalled  as  sitters  ;  hence  the 
eed  is  peculiarly  adapted  for  districts  where  table-birds  are  in 
|aest  at  remunerative  prices.  The  hens  are  very  gi>od  layers, 
me  say  that  those  which  are  white  are  the  only  pure  breed ; 
Is  is  a  matter  of  opinitm.  The  most  prevailing  colours  are 
>tled  or  spangled,  in  varions  shades.  The  fowls  of  this  breed 
ve  five  toes  on  each  foot ;  a  peculiarity,  if  absent,  denoting  im- 
ritj  of  blood.  From  protuberanc^es  in  the  feet,  these  fowls  are 
rj  much  predisposed  to  lameness. 

This  breed  degenerates  when  removed  from  its  native  place, 
nation  will  undoubtedly  have  great  inflnonce,  but  I  attribute 
■■degeneracy  more  toa  want  of  "  freab  bleud  "  and  n  ' 
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raeni  than  to  the  influence  of  climate.  All  animalt  bred  in  8 
•ouner  or  later  degenerate.  When  this  breed  i>  coniiderabl 
moved  from  its  native  ipbere,  the  practicability  of  getting  " 
blood  "  is  frreatly  reduced. 

Suiiex  Fowl. — The  Snsaez  breed  of  fowli  ia  closely  allic 
the  Dorking;,  and  is  in  quality  equal  to  it.  The  body  ia  : 
elongated.  The  fifth  toe  is  almott  invariably  abaent,  and 
therefore  less  predisiKwed  to  lameness. 

Tlie  Dvtek  Et>ery-day  layers. — Of  all  fowls  which  have  i 
under  my  notice,  none  equals  tbe  Dutch  every-day  layers  in 
production  of  t^gs.  I  acknnwledg^e  the  e^{ra  lo  be  «  little 
tban  the  averaf^e  size,  but  not  to  such  an  extent  aa  to  uiatei 
interfere  witb  their  marketable  value. 

A  gentleman  of  great  experience  bas  kindly  favoured  me 
the  number  of  ei^fTs  he  obtained  from  four  hena  of  this  bi 
The  average  for  three  months  was  no  less  than  twenty-six 
week,  each  egg  weighing  2  oz. 

The  hens  commence  laying  at  the  early  affe.of  four  or 
months;  whereas  iiie  larger  breeds  seldom  commence  U 
before  they  are  twice  this  age.  Tbis  ia  no  trifling  re 
mendation. 


Dutoh  BTery^dHy  Lafcrt. 


Of  this  breed  ihere  are  two  varielies  distinguished  on 
colour  :  tbe  one  is  termed  tbe  "  golden  spangled;"  the  othe 
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nlver  spangled/'  To  describe  them  minutely  would  be  going 
eyond  the  precincts  of  this  paper.  I  may  be  permitted  to 
imark  that  this  breed  is  often  confounded  with  the  "  spangled 
lamburgh,"  and  also  with  the  *^  black  Polish ;"  the  differences 
etween  which  I  shall  notice  when  I  describe  the  latter 
irieties. 

The  Dutch  every-day  layers  derive  their  name  from  the  fact  of 
tie  hens  continuing  to  lay,  rarely  evincing  any  disposition  to 
icnbate. 

In  size  this  breed  is  equal  to  the  average  size  of  the  game  fowl, 
rhey  are  exceedingly  well  shaped ;  in  their  movements  they  are 
ery  majestic  and  graceful.  ^ 

The  '*  silver  spangled  **  of  this  variety  is  in  some  localities 
EDown  by  the  name  of  "  Bolton  greys." 

The  Polish  Fowl. — Of  this  breed  three  varieties  have  been 
loticed  by  writers,  one  of  which  is  supposed  to  be  nearly  extinct ; 
rom  the  description  given  of  it,  I  infer  that  it  must  have  been 
tilly  beautiful.  "  Both  the  cock  and  hen  were  of  a  pure  glossy 
rhite,  with  a  large  black  top-knot." 

'I*he  next  variety  is  of  black  plumage,  with  a  large  white  top- 
uiot,  and  of  good  figure.  The  hens  are  abundant  layers^  and,  like 
Jbe  Dutch  every-day  layers,  seldom  show  any  disposition  to  sit, 
lod  have  in  consequence  sometimes  received  the  name  of  "  every- 
laj  layers ;"  hence  this  variety  has  often  been  confounded  with 
iie  Dutch  every-day  layers. 

The  other  variety  of  the  Polish  breed  is  known  by  the  name 
rf  "  spangled  Polish.*'  This  variety ».  from  its  scarcity,  from 
he  extraordinary  beauty  of  its  plumage,  from  the  good  quality 
)f  its  fleshy  and  from  the  hens  being  so  very  prolific,  is  very 
lifficult  to  obtain.  It  has  no  comb,  but  crowned  with  a  large 
^p-koot. 

The  Spangled  Hamburgh. — Of  this  breed  there  are  two  varieties, 
itc  *'  golden  **  and  the  '*  silver  spangled.**  It  commands  a  high 
price ;  but  not  so  much  for  its  good  and  profitable  qualities  as  for 
ts  beauty  and  scarcity.  It  is  sometimes  confounded  with  the 
'  spangled  Polish,*'  and,  as  I  have  before  stated,  also  with  the 
Dutch  every-day  layers.  They  are,  however,  easily  distinguished 
rom  each  other.  The  Dutch  has  a  large  rose  comb ;  the  Polish, 
nstead  of  a  comb,  has  a  large  top-knot ;  while  the  Hamburgh 
OS  a  small  comb  rising  into  two  or  more  flesh-horns,  behind 
rbich  is  a  large  brown  or  yellow  top-knot. 

TTie  Bantam. — I  should  not  have  given  the  bantam  a  passing 
^mark,  were  it  not  for  the  fact  that  it  is  the  only  breed  which 
m  be  successfully  employed  in  the  rearing  of  pheasants  and 
irtridgcs.  There  are  many  varieties,  the  most  celebrated  of 
hich  is  that  brought  to  perfection  by  Sir  John  Sebright. 

VOL.  XII.  N 
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There  are  many  other  breeds  of  fowls,  but  not  pofsesung  tSoa 
properties  nhich  would  recommeod  tbem  to  anj  but  the  coriM 
or  "  fancier,"  the  principal  of  which  are  the  foUowiog  :— 

Turhtah  fowL  Silky  fowl. 

Dwarf  fowl,  or  cniper.  Negro  fowl. 

Rumkin.  Prussian  fowl. 

Priuled  fowl.  Barbary  fbwi. 

Having  DOW  given  a  short,  bat  I  trust  a  aaffident,  descrijitia 
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f  the  peculiarities  of  the  best  breeds  of  fowls,  I  will  next  saj  a 
BW  words  on  the  selection  of  breeds. 

The  breeder  must  in  the  first  place  ascertain  whether  he  can 
btain  most  profit  from  the  sale  of  eggs  oi  from  the  sale  of 
hickens.  How  is  he  to  come  at  this  ?  I  say,  without  going 
Bio  details,  if  he  can  obtain  two  shillings  each  for  chickens,  that  he 
lajrsdect  fowls  which  are  best  adapted  for  the  table  ;  if  he  cannot 
ibiain  this  price,  then  he  must  select  such  as  are  known  good 
■yets  such  as  seldom  show  anj  propensity  to  propagate  their 
mm  qiacies  by  incubalioo. 

TMe  Fowls. — If  it  be  found  desirable  to  breed  for  the  table, 
ken  the  I>orking  is  what  I  recommend :  and,  moreover^ 
he  greater  the  number  of  chickens  that  can  be  reared  from 
ke  same  number  of  eggs,  the  greater  is  the  profit ;  success, 
lierefore^  to  a  great  extent,  depends  on  the  qualities  of  the  heos 
IS  sitters  and  as  nurses.  Here  again  the  Dorking  stand  pre- 
eminent, for  better  sitters  and  nurses  connot  be  produced. 
Some  fanciers  of  repute  recommend  a  cross  with  this  breed 
■kI  the  Malay  or  the  Cochin-China.  I  cannot  subscribe  to 
this  recommendation,  unless  the  objects  to  be  obtained  are  an 
iicrease  in  offid,  and  a  decrease  in  the  qualities  of  the  heos  as 
liters^  especially  if  with  the  former.  If  a  cross  must  take  place, 
«  some  writers  say,  to  renew  a  degenerating  race  (be  it  observed 
[  do  not  admit  of  this,  £rom  the  very  simple  and  obvious  fact  of 
he  Dorkings  of  this  day  being  as  heavy  as  any  Dorkings  that 
Me  come  under  our  notice  of  past  dates),  let  the  cross  be  with 
kwdl-shaped  bird,  of  small  bone,  and  undeniable  flesh.  The 
Spanish,  possessing  these  qualities  in  an  eminent  degree,  is  the 
nly  bird  I  would  recommend  to  cross  with  the  Dorking. 
Illend  to  what  the  late  very  talented  naturalist,  H.D.  Richard- 
so,  says  in  his  work  on  domestic  fowls,  when  speaking  of  the 
Spanish : — **  As  table  birds  they  hold  a  place  of  the  very  first  rank, 
keir  flesh  being  particulariy  white,  tender,  and  juicy ;  and  the 
iask  possessing  that  beaotiful  dear  white  hue,  so  essential  a  re- 
imsite  for  birds  designed  for  the  consumption  of  the  gourmand.'* 
IV.  C.  L.  Martin,  "  late  one  of  the  scientific  officers  of  the  Zook>- 
^  Society  of  London,"  is,  in  his  treatise  on  poultry  in  Knight's 
fmrmerd  Library  and  Cydopmdia  of  Rural  Affair^  no  leas 
SktsI  in  his  remarks  in  praise  of  the  Spanish  fowls.  I  there- 
ive  have  the  best  authority  to  substantiate  my  own  opinion  of  the 
Bgh  value  of  the  Spanish  as  birds  for  the  table.  I  have  conse- 
[uently  reoonmiended  them  in  preference  to  all  othen  to  cross 
iih  the  Dorkings. 

Many  people,  when  buying  fowls  for  the  table,  make  the  colour 
ftbe  legs  the  criterion  whereby  they  judge  of  the  quality  of  the 
esh :    1  may  therefore  be  allowed  to  state  that  Soyer,  in  his 

n2 
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valuable  work  on  cookery^  says  that  those  '*  fowls  which  hue 
black  legs  are  the  best  for  roasting^,  while  those  with  white  Icgi 
are  the  best  for  boiling." 

Fowls  for  Laying. — For  the  purpose  of  laying,  no  breed  of 
fowls  is  better  adapted  than  the  Dutch  every-day  layers.  ShonU 
their  eggs  prove  rather  small,  a  cross  with  the  Spanish  will  at  onee 
remedy  the  defect.  For  our  part  we  are  satisfied  that  (althoogh  | 
the  eggs  are  less  than  those  laid  by  the  larger  varieties  of  fowli)  ^ 
yet  they  are  equal  to  those  laid  by  the  dunghill  breed.  That  tin 
eggs  of  the  Dutch  are  less  nutritious,  from  their  great  number,  ■ 
merely  speculative  and  without  foundation. 

The  black  Polish  is  also  notorious  for  the  production  of  iiih  ^ 
mense  numbers  of  e^:s.      Should  its  appearance  be  more  ii 
accordance  with  the  taste  of  the  owner,  I  offer  no  objectioH 
to  it. 

How  TO  OBTAIN  A  GoOD  BrEED  OF  POULTRT. 

Number  of  Hens  to  one  Cock. — The  next  point  we  have  to  dii* , 
pose  of  is,  Ought  there  to  be  any  discretion  used  in  proportioii- 
ing  the  number  of  hens  to  the  number  of  cocks  ? 

Dickson  has  acquitted  himself  better  on  this  subject  than  UR 
author  previous  to  his  day  whom  I  have  consulted.  His  remiifa 
are  ably  followed  up  by  the  late  H.  D.  Richardson,  who  goeiOi 
to  observe,  **  that  the  number  of  hens  allowed  to  one  cock  sfaoiiU 
vary  with  the  object  in  view," 

^Mf  the  profit  be  from  the  production  of  eggs  alone,  one  txA 
may  have  as  many  as  twenty- four  hens.  If  the  object  be  strong 
and  healthy  chickens,  he  ought  to  be  restricted  to  six,  or  at  moil 
eight.**     So  far  I  agree  with  the  author  quoted. 

If  chickens  are  not  wanted  for  sale,  they  are  wanted  to  renev 
the  stock  of  hens.  And  as  no  one  can  deny  the  necessity  of  havinf 
healthy  chickens  for  consumption,  surely  no  one  will  deny  tk 
advantage  of  having  healthy  pullets  to  add  yearly  to  the  stock; 
which,  be  it  remembered,  should  not  be  kept  above  three  yesn 
(unless  of  a  valuable  breed),  after  which  they  are  almost  uselesi» 
even  for  household  purposes. 

The  stock  of  fowls  in  our  poultry-yard  is  kept  for  the  prodnc- 
tion  of  e^s,  and  to  keep  it  up  a  number  of  pullets  is  reared  eveif 
year.  To  have  the  pullets  strong  and  healthy  is  of  the  utnuMt 
importance.  This  object  could  not  be  obtained  without  either 
keeping  a  great  number  of  cocks,  or  keeping  a  small  number  ol 
hens  and  a  cock  in  an  enclosure.  The  latter  method  I  ban 
adopted,  and  strongly  recommend  it  to  the  notice  of  breeders  ol 
fowls.  By  it  I  am  enabled  to  keep  a  less  proportion  of  cock 
than  I  could  else  safely  have  done.  Were  it  not  for  the  recetvec 
opinion  that  hens  do  not  lay  so  well  when  deprived  of  the  com 
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»any  of  the  other  sex,  it  would  have  been  useless  to  keep  a  cock. 
ks  it  is,  the  number  of  hens  to  one  cock  may  be  as  high  as  thirty. 
Recollect  we  are  speaking  of  the  laying  stock  of  hens,  and  not  of 
he  breeding  stock.  The  very  eminent  French  writer,  M,  Par- 
nentier,  if  we  mistake  not,  witnessed  the  productive  powers  of  a 
Mick  fifty  times  in  one  day.  We  restrict  three  hens  to  one  cock, 
vben  the  eggs  are  wanted  for  hatching. 

Selection  cf  Eggs  for  Hatching, — Writers  on  poultry  give  direc- 
ims  for  the  selection  of  eggs  for  hatching  without  noting  whether 
Ike  eggs  are  laid  by  the  handsomest  or  by  the  ugliest  hens  in  the 
fird ;  a  system  which  cannot  be  too  strongly  condemned.  All 
breeders  are  aware  that  "  like  produces  like  "  in  all  pure  breeds 
of  animals.  No  doubt  there  are  exceptions  to  all  rules^  but,  if 
Ibis  maxim  be  kept  in  view,  the  right  line  will  seldom  be  deviated 
from.  By  the  method  we  have  adopted  of  selecting  the  finest 
bens  to  breed  from,  and  by  keeping  them  in  a  yard  with  a  cock 
not  related  to  them,  and  by  selecting  eggs  from  those  laid  by 
them,  considerable  advantage  is  gained  over  the  method  of 
selecting  the  eggs  for  sitting  from  those  laid  by  the  whole  stock 
of  bens.  I  give  preference  to  such  eggs  as  are  a  little  above  the 
iTerage  size,  having  always  found  them  to  produce  the  strongest 
birds.     All  irregular-shaped  eggs  must  be  rejected. 

A  discovery  was  made  by  Columella,  and  laid  hold  of  by 
otbers,  of  great  importance  to  the  practical  breeder  ;  as  it  enables 
him  to  select  such  eggs  as  will  produce  male,  and  such  as  will 
produce  female  birds.  I  say  of  great  importance,  because  he 
irho  depends  on  the  sale  of  eggs  for  profit  does  not  want  male 
birds,  and  therefore  it  would  be  useless  for  him  to  breed  them. 
To  him  Columella  would  say,  *' Select  the  round  eggs,  for  they 
»ntain  female  birds,  and  reject  the  oblong  shaped,  for  they  con- 
aio  birds  of  the  opposite  sex."  '*  By  the  position  of  the  air  cell  at 
be  butt  end  of  the  e^^,  those  may  be  selected  which  will  produce 
be  male  sex  :  in  these  the  air  cell  is  in  the  centre  of  the  end ;  if 
be  cell  be  a  little  at  one  side  the  e^g  will  produce  a  female  chick. 
The  position  of  the  air  cell  is  easily  discovered  by  holding  the 
!g|r  between  the  eye  and  a  light." 

Incubation,  or  Hatching. — The  process  of  incubation  is  accom- 
»lished  either  naturally  or  artificially.  None  are  so  ignorant  as 
0  require  instructions  as  to  how  the  process  is  naturally  accom- 
Jished.  There  are  various  artificial  methods  of  incubation,  of 
rbich  I  shall  speak  after  having  disposed  of  some  important 
oints  in  connexion  with  natural  hatching ;  the  first  of  which  to 
e  considered  is  the  number  of  eggs  which  ought  to  be  given  to 
hen.  In  consequence  of  our  abode  adjoining  a  plantation  of 
)nsiderable  magnitude,  our  hens,  notwithstanding  all  attempts  to 
revent  them,  often  stray  to  seek  nests  for  themselves.     (We 
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may  remark  that  it  is  no  easy  task  to  find  their  nests.  Should  • 
hen  be  aware  of  being  watched  to  her  neat,  the  cunning  she  db* 
plays  to  avoid  detecUon  is  alike  admirable  and  wonderful.)  Ws 
therefore  have  almost  constant  opportunities  of  ascertaining  tin 
number  of  eggs  a  hen  will  lay,  upon  which  to  brood  when  left  Is 
the  dictates  of  instinct.  We  have  found  the  number  of  eggk 
(when  the  hens  have  thus  been  left  to  themselves)  to  range  (m 
11  to  18 ;  of  the  latter  number  we  have  had  only  one  instaaoe^ 
and,  strange  to  relate^  every  egg  produced  a  bird. 

The  number  of  eggs  must  be  regulated  by  the  sise  of  the  htt 
and  of  the  eggs.     The  eggs  of  the  Spanish  fowls  being  very  laigi^ 
9  will  be  a  sufficient  nnmber  for  an  average  siaed  hen,  while  as 
far  as  13  eggs  of  the  Dutch  every-day  layers  may  be  given.    Mujf 
people  are  fond  of  giving  a  hen  a  large  number  of  eggs^  ondar 
the  impression  that  they  have  a  better  chance  of  getting  a  geol 
brood ;  in  my  opinion  the  reverse  is  the  fact.     The  hen  haviflg 
more  eggs  than  she  can  properly  cover,  some  of  them  must  neces- 
sarily be  exposed  to  the  atmosphere,  the  temperature  of  which  ii 
considerably  below  that  which  is  necessary  for  the  developmort 
of  the  chick :  the  probability  is  that  many  or  all  the  eggs  mtj 
(during  so  long  a  period  as  21  days)  be  more  or  less  injured,  and 
as  a  matter  of  course  the  produce  must  be  less  healthy.     Hasntf 
duly  determined  on  the  number  of  eggs,  and  of  the  sex  we  wish 
them  to  produce  (I  have  known  great  disappointment  arise  tnm 
the  want  of  a  knowledge  of  the  discovery  made  by  ColomeUs)* 
the  next  object  is  to  find  a  suitable  nest  in  which  to  place  the 
hen  and  eggs.     In  too  many  instances  this  is  a  task  of 'grcAt  diffi- 
culty.    It  is  to  be  regretted  that  farm  buildings  are  seldom  s9 
perfect  as  to  have  a  proper  building  for  poultry.     True  there  il 
often  a  house  set  apart  for  this  object,  but  as  unfit  for  its  purpose 
as  it  can  well  possibly  be.     I  have  ever  found  it  a  most  diffioslt 
thing  to  get  a  hen  to  sit  in  any  place  excepting  in 'that  whtfs 
she  has  been  accustomed  to  lay.     If  set  in  the  apartment  where 
the  whole  stock  of  hens  lay-— owing   to  other   hens  laying  is 
the  same  nest,  and  to  the  disturbance  caused  by  taking  fvoB 
her  the  fresh-laid  eggs — she  will  seldom  succeed  in  bringing 
out  more  than  one  quarter  of  the  chicks  which  she,  if  properly 
protected,  would  have  done  :  hence  the  advantage  of  the  plan  I 
have  recommended^  of  dividing  the  fowl-house  by  c^n  work,  so 
that  the  hens  when  sitting  are  in  the  same  house  where  they  hstfe 
laid,  and  are  at  the  same  lime  unmolested  by  the  laying  hens.    The 
hatching  hens  have  the  privilege  of  the  plot  in  front  of  the  poultiy* 
houses,  while  the  laying  hens  are  carefully  excluded  from  it. 

The  less  a  hen  is  disturbed  during  the  time  of  incubation  the 
better.  It  is  impossible  to  do  her  any  service ;  she  will  leave  the 
nest  to  feed  and  will  return  to  it  before  any  injury  is  done  to  tbe 
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(gs  by  cooling :  howenrer,  we  mnst  not  on  any  account  neglect 
B  have  for  her  an  abundant  supply  of  food.  If  not  well  fed 
lie  will  be  lets  able  to  cater  for  her  offspring,  for,  as  Cobbett 
ihrewdly  observes,  **  though  the  hen  does  not  give  milk,  she 
{ives  heat'* 

Some  writers  speak  of  hens  that  will  not  leave  their  nest  to 
obtain  food,  and  recommend  meat  to  be  given  them  when  on 
the  nests.  Snch  hens  I  have  never  seen ;  but  in  cases  of  the 
kind,  in  order  to  allow  a  fresh  snpply  of  air  to  enter  the  eggs,  the 
hen  shcmld  be  taken  from  the  nest  to  be  fed.  The  shell  of  an 
egg  being  porous  allows  air  to  pass  through  it.  When  an  e^  is 
htated,  owing  to  the  expansion  of  its  interior  a  portion  of  air  is 
iumn  off,  when  the  egg  cools  down  (as  is  the  case  with  the  eggs 
when  the  hen  leaves  her  hatching  nest),  a  corresponding  con- 
tnction  takes  place,  and  fresh  air  must  enter  the  egg  to  supply 
die  place  of  that  which  was  expelled.  The  air  which  enters  must 
k  such  as  is  necessary  to  support  life,  hence  the  imperative 
necessity  of  ever  keeping  the  air  which  surrounds  the  hens  when 
■tting  pure,  by  frequently  washing  and  cleaning  the  fowl -house. 

The  time  required  for  incubation  is  set  down  at  21  days;  this 
Mbnits  of  considerable  modification.  The  temperature  of  the 
itmosphere  and  the  age  of  the  eggs  have  both  great  influence  on 
the  length  of  time:  when  the  weather  is  cold,  another  day  is 
necessary.  Fresh-laid  eggs  hatch  sooner  than  those  3  or  4  weeks 
old ;  it  is  therefore  of  importance  to  have  all  the  eggs  for  one 
hitching  as  near  of  the  same  age  as  possible. 

In  an  essay  of  this  description  it  would  be  useless  to  detail  all 
the  changes  which  take  place  in  the  egg  during  incubation,  and 
BM>reover,  among  men  of  science,  a  difference  of  opinion  prevails 
respecting  the  progress  of  the  embryo-chicken.  However  curious 
ind  interesting  the  subject  may  be  to  the  naturalist  and  philo* 
lopher,  it  affects  not  the  management  and  rearing  of  poultry. 

Dickson  recommends  the  birds  which  come  out  first  '^  to  be 
aken  from  the  hen  and  placed  in  a  basket  lined  with  cotton-wool, 
est  the  hen  should  be  induced  to  leave  her  nest  before  all  the 
iggs  are  hatched.**  I  do  not  agree  with  this  advice,  nor  can  I 
idmit  of  any  interference.  Should  the  advice  I  have  given  be 
Bade  use  of,  viz.,  the  necessity  of  not  giving  the  hen  too  many 
ggSy  and  having  them  near  of  the  same  s^e,  and  of  having  her 
0  at  in  the  same  bouse  where  she  has  been  accustomed  to  lay, 
t  the  same  time  protecting  her  from  the  other  hens,  there  will 
le  no  occasion  for  any  interference.  Some  chicks,  it  is  true,  do 
ot  get  so  fast  out  of  shell  as  others,  but  this  is  attributable  to 
Dcidental  causes  and  to  mismanagement.  When  the  chick  does 
ot  make  sufficient  progress  in  freeing  itself  from  its  shelly 
risen  to  satisfy  the  poultry-keeper,  a  great  inducement  is  offered 
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to  render  assistance.  We  would  that  man  would  let  nature  hat 
its  course.  It  is  a  very  rare  occurrence  indeed  that  any  good 
result  is  obtained  by  giving  assistance  to  the  chick  when  in  the 
shell.  *'  Never  attempt/'  sa}S  Cantelo,  "  to  free  a  chidbei 
from  the  shelly  unless  the  cause  of  its  detention  is  very  evideotl} 
an  accidental  circumstance,  which  you  may  know  by  its  lood 
cries,  sometimes  caused  by  the  feathers  sticking  to  the  shell ;  but 
when  the  chicken  is  nearly  disengaged,  or  making  very  vidsst 
efforts,  there  is  no  danger  in  pulUng  open  the  shell,  though  tk 
least  abrasure  of  the  veins  covering  the  inside  of  the  shell  bebti 
the  blood  is  taken  up  by  the  chicken  is  always  detrimental,  ad 
generally  fatal.  In  case,  however,  of  the  chicken  peckis| 
towards  the  small  end,  instead  of  the  butt  (which  sometioM 
happens),  as  soon  as  it  begins  to  cut  round  the  shell,  a  pieoi 
may  be  removed,  in  order  to  give  a  little  more  room  for  tb 
exit."  Such  is  the  advice  of  one  who,  in  some  vears^  rears  n 
many  as  eighteen  thousand  poultry.  We  imagine  nothing  mon 
need  be  said  on  this  subject,  for  we  are  certain  that  there  i 
not  one  case  in  a  hundred  that  any  good  can  be  done,  tv 
were  we  to  give  further  instructions,  we  should,  like  the  quad 
doctors,  be  putting  double-edged  tools  into  the  hands  of  thos 
who  are  ignorant  of  their  use. 

Many  people  set  two  or  more  hens  at  the  same  time,  in  orde 
that  they  may  put  the  broods  to  one  hen  ;  not  a  bad  plan  in  si 
economical  point  of  view,  but  we  cannot  admire  the  system  o 
thus  depriving  a  hen  of  her  offspring,  after  she  has  so  carefnll 
sat  for  twenty-one  days  anxiously  waiting  the  issue.  Nord 
we  think  one  hen  should  have  more  than  fourteen  birds  to  cstt 
for  and  to  cover  comfortably,  and,  moreover,  a  hen  will  DC 
always  take  the  chicks  of  another  under  her  care;  howero 
should  the  br<KKl  of  one  hen  have  to  be  given  to  another,  th 
dusk  of  the  evening  is  the  best  time  to  do  it,  and  whoever  hi 
the  work  to  do  must  be  careful,  as  the  mother  becomes  quit 
furious  when  interfered  with. 

Many  attempts  have  been  made  to  make  hens  sit  at  the  wi 
of  man.  With  one  exception,  these  attempts  have  been  acts  i 
cruelty,  and  we  cannot  too  strongly  express  our  disgrust  at  thei 
The  exception  I  speak  of  was  bn)ught  under  my  notice  I 
having  observed  the  earliest  chickens  in  our  neighbourhoo«l  wei 
every  year,  in  the  possession  of  the  same  person.  Attribatii 
this  circumstance  to  something  more  than  mere  accident, 
was  induced  to  ascertain  the  cause.  The  person  never  ke 
more  than  one  hen,  and  I  found,  in  answer  to  my  inquiril 
^'  that  the  eggs  were  not  taken  from  the  nest,  and  as  soon  as  si 
had  laid  about  thirteen,  she  commenced  to  sit."  This  seemed 
natural  that  I  at  once  felt  convinced  that  if  hens  were  to  be  i 
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loced  to  sit,  it  was  the  only  rational  plan  that  coald  be  adopted. 
U  I  have  before  observed,  our  hens  lay  a  great  deal  in  an 
adjoining  plantation.  When  a  nest  is  found,  the  eggs  are  taken 
iway  as  they  are  laid,  taking  care  always  to  leave  one.  The  hen 
xmtinues  to  lay,  the  same  as  if  she  had  been  laying  in  the  fowl- 
louse;  but  should  the  nest  not  have  been  found,  I  am  convinced 
that  she  would  have  commenced  to  sit  as  soon  as  she  had  a  con- 
renient  number  of  eggs.  The  same  may  be  said  of  pheasants. 
If  the  eggs  be  taken  away  as  fast  as  they  are  laid,  as  many  as  60 
BBsy  be  got  from  one  pheasant  in  a  season.  Again,  fowls  in  their 
native  haunts  never  lay  more  in  the  season  than  what  they  can 
batch.  From  all  this  we  may  justly  conclude  that  no^  ai'tificial 
means  are  required  to  induce  a  hen  to  sit,  but  that  she  does  not, 
in  consequence  of  the  eggs  being  taken  from  the  nest. 

In  many  varieties  of  fowls  there  are  sometimes,  in  many  dis- 
tricts, far  more  hens  in  the  hatching  mood  than  are  wanted. 
Under  such  circumstances,  cooping  is  the  only  safe  remedy.  The 
dme  of  confinement  varies,  some  hens  requiring  4  days,  while 
Mhers  require  10.  It  has  been  asserted  by  some  writers  that 
the  health  of  the  hen  is  affected  when  not  allowed  to  sit,  and 
that  the  eggs  laid  afterwards  are  not  wholesome.  This  I  do 
K>t  believe. 

Those  persons  who  keep  the  Dutch  every-day  layers  should 
lave  3  or  4  Dorking  hens  to  do  the  hatching  business. 

I  have  before  stated  that  the  hens  which  constitute  the  laying 
tock  are  to  be  excluded  from  the  hatching  apartment  during  the 
needing  season.  They  therefore  cannot  obtain  admittance  into 
be  plot ;  consequently  the  hens,  with  their  broods,  cannot  suffer 
Dj  annoyance  from  them. 

Artificial  Hatching. — Although  artificial  hatching  has,  from  a 
ery  early  date,  received  considerable  attention,  yet  I  must  be 
ermitted,  in  order  to  keep  our  paper  within  proper  limits,  to 
escribe  that  method  only  which  I  consider  the  most  likely  to 
jcceed,  and  which  is  the  invention  of  Mr.  William  James  Caii- 
*\o,  who  has  for  some  time  been  exhibiting  his  apparatus  at  4, 
icicester-square,  London.  This  method,  by  which  Mr.  Cantelo 
IJ8  he  can  send  to  the  market  75  per  cent,  of  chickens  for  the 
^gs  placed  in  the  machine,  is  styled  the  "  Cantelonian,'*  which 
iffers  from  others  in  consequence  of  the  heat  being  applied  to 
le  side  of  the  egg  which  is  uppermost,  instead  of  to  the  bottom 
r  around  it;  the  advantages  of  which  will  be  evident,  when  it  is 
nown  that  the  germ,  so  long  as  the  egg  is  in  a  horizontal  posi- 
on,  always  floats,  and  that  it  is  this  part  which  comes  in  contact 
ith  the  hen's  breast.  The  heat,  which  is  generated  by  the  com* 
nation  of  gas  or  charcoal,  is  transmitted  to  the  eggs  by  the 
^ency  of  water.     The  sketch  given  below  from  memory,  will. 
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with  the  description,  give  an  idea  of  the  principle,  comftroeliflBi 
and  working  of  the  apparatus,  detailed  particulars  of  whick  in 
given  in  a  pamphlet  by  Mr.  Cantelo. 


Skbtch  of  Patent  Imodbatoi. 


A,  B,  C,  D. — Cistern  containing  hot  water,  heated  by  an  npridbt  Mlf-feedingstova:  tht  ttp*' 
which  is  seen  at  F,  and  the  temperature  of  which  is  re«;ulated  uy  means  of  a  aude  In  xbm  Bd. 

Gp  H,  I,  J  —The  glass  ov  r  which  the  water  flows,  and  beneath  wbi«h  timjtm  wn  jpaMndja  * 
tray,  so  constructed,  like  a  spring  soFa,  to  bring  all  the  eggs  in  contact  wituthe  gUiS.  TbntXKf 
is  lowered  and  rtisad  by  levers,  whkh  we  have  not  ahown  in  the  sketeh. 

K,.  L. — Small  cistern  which  receives  the  water  after  it  has  passed  over  the  glus,  and  wbieh  eoonp 
H  to  the  pipes, 

M,  N,  O,  P,  Q. — ^Through  which  the  water  x«tama  to  the  cistern,  to  be  again  bMtod  Hid 
the  same  eircnlt  as  before. 

I,  t,  S,  4. — ^A  drying  nest  in  which  the  chiekeos  axe  put  ftir  IS  or  S4  hosn. 


Management  of  the  Chickens. — Chickens,  for  the  first  24 
of  their  existence,  do  not  require  food.  During  this  time  thflf 
are  supported  by  a  krge  portion  of  the  yolk,  which,  previous  to 
their  breaking  the  shell,  had  not  entered  their  system.  We  nesd 
not  therefore  be  in  a  hurry  in  removing  the  chickens  from  tha 
hatching-nest:  warmth  is  what  they  most  require. 

The  best  food,  in  my  opinion,  for  young  chidcens  is  a  puis 
made  of  three  parts  of  oatmeal  and  one  of  barleymeal  or  bread* 
crumljs.  The  paste  may  be  mixed  with  a  light^boiled  egg  C€ 
fresh  meat.  They  should,  if  the  weather  be  fine,  be  tamed  «at 
on  the  second  or  third  day.     Dampness  is  very  injurious: 
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dMmld  therefore  be  taken  doI  to  turn  tbem  out  when  there  is  any 
few  on  the  grass. 

I  have  almost  omitted  to  state  that  water  must  be  given  them 
n  very  shallow  vessels.  Curds  made  fresh  every  day  are  a  very 
excellent  thing,  and  are  eagerly  taken. 

Chickens  with  the  diet  we  recommend,  and  with  the  addition  of  a 
boiled  potato,  and  the  privilege  of  pecking  grass  in  the  plot,  and 
■ttention,  will  make  surprising  progress.  Attention  is  the  great 
secret  in  the  art  of  rearing  chickens :  too  much  food  dbould  never 
he  given  to  them  at  once.  We  will  dismiss  this  part  of  our 
nbject  by  a  quotation  from  Tusser ; — 


"  Tend  such  as  we  have, 
Toung  children  and  chickens  would  ever  be  eating. 


** 


At  tokat  Age  should  the  Chickens  be  deprived  of  their  Nurse  ? — 
On  this  subject  little  can  be  said,  mudi  depending  on  the  dis- 
cretion of  the  person  in  charge.  Some  chickens  can  forage  f«r 
theoitelves  when  5  weeks  old,  while  others  require  maternal  care 
til  they  are  8  «*  9  weeks  ^Id.  I  should  say,  with  the  advaa- 
^  of  a  good  house  and  plot  such  as  I  have  recommended,  that 
lie  hen  may  be  taken  from  them  at  the  end  of  6  weeks. 

The  chid^ens  must  remain  in  the  plot  3  or  4  weeks  longer :  in 
t  they  are  less  exposed  to  accidents  than  if  they  were  allowed,  to 
tux  with  the  other  stock. 

The  Turkey, — We  may  be  allowed  to  observe  that  America  is 
36  native  country  of  the  turkey.  By  whom  or  at  what  period  it 
fas  brought  to  England  we  have  no  proof.  It  must  be  upwards 
f  300  years  since  its  introduction,  as  Tusser,  in  his  '  Five  Hun- 
red  Points  of  Good  Husbandry,'  published  in  1573,  speaks  of 
le  tnrkey  as  being  extensively  bred.  The  late  H.  D.  Richandson, 
ler  duly  investigating  the  subject,  came  to  the  conclusion  that  it 
iiist  have  made  its  appearance  in  this  country  about  1530. 

Writers  on  poultry  invariably  give  a  long  account  of  the  natural 
ibits  of  the  turkey  in  its  native  wilds.    All  very  good ;  but  surely 

has  been  long  enough  domesticated  to  enable  the  man  who, 
(  he  jogs  along  the  path  of  life,  notes  down  his  observations  on 
le  instincts,  habits,  and  usefulness  of  the  animals  that  daily 
tend  him,  to  give  plain  directions  for  its  management,  without 
iving  recourse  to  its  habits  before  it  had  been  brought  under 
tbjection. 

The  only  difference  in  the  varieties  of  turkeys  (the  Norfolk  ex* 
ipted)  is  in  colour. 

The  Norfolk  variety  (the  produce  of  a  cross  with  the  wild 
jnerican  breed)  is  the  largest.  This  at  once  testifies  the  advan- 
ge  of  procuring  *'  fresh  blood,*'  and  the  ill  effects  of  breeding 
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'<  in  and  in."  The  colour  of  this  variety  is  black,  and  its  weight 
ranges  between  18  and  30  lbs.  Some  have  been  known  to  attain  to 
the  enormous  weight  of  56  lbs.  I  to  flesh  is  allowed  to  be  supe- 
rior to  that  of  any  other  breed,  yet  I  have  known  cooks  of  con- 
siderable standing  give  decided  preference  to  the  white. 

The  white  variety  is  not  so  easily  reared,  and  never  geU  to  the 
size  of  the  Norfolk. 

The  copper  coloured  is  very  scarce,  and  is  more  difficult  (o 
rear  than  any  other. 

It  would,  in  a  country  where  the  turkey  is  so  abundantly  reared 
and  so  highly  esteemed — bringing  with  it,  as  Soyer  says,  **  the 
joyous  recollection  of  Christmas  and  an  alderman  in  chains" — be 
superfluous  to  give  a  description  of  its  appearance.  Nor  do  we 
think  it  necessary  to  give  instructions  for  the  selection  of  stock 
from  the  same  variety.  There  are  but  few  men  who  cannot  decide 
as  to  which  is  the  handsomer  of  two  birds,  when  standing  side  by 
side. 

The  form  of  animals  which  is  ever  most  pleasing  to  the  eye  is 
almost  invariably  that  form  which  denotes  health.  This  is  our 
maxim ;  and,  from  it,  we  contend  that  the  only  perfect  plan  of 
attaining  a  correct  knowledge  of  the  figures  of  animals  it  by  oom* 
paring  those  of  the  same  class  with  each  other.  Such  a  knowledge 
it  would  be  impossible  to  get  from  books.  This  will  sufiiciendy 
explain  why  I  have  not  given  instructions,  as  is  the  Gostom, 
"  to  enable  our  readers  to  distinguish  between  the  handsome  and 
the  ugly." 

There  is  great  difiercnce  of  opinion  respecting  the  age  when 
turkeys  are  in  their  prime,  and  how  long  they  continue  profitable. 
1  consider  the  cock  to  be  at  his  prime  at  three  years,  and  the 
hen  at  two  years  old  :  whether  they  should  be  continued  to  breed 
from  after  these  ages  depends  on  the  discretion  of  the  owner.  Some 
cocks  are  famous  for  being  the  sires  of  a  healthy  offspring,  and  ao 
are  some  hens  for  being  good  sitters  and  nurses.  To  dispose  of 
such,  before  symptoms  of  declining  constitution  are  displayed  in 
the  health  and  number  of  the  chicks,  would  display  a  want  of 
judirment.  ^    ^ 

One  fecundation  is  sufficient  to  render  all  the  eggs  fertile  whidi 
are  of  one  laying.  This  has  been  strongly  denied  by  some.  In 
this  district  many  people  keep  hens  only,  and  have  to  send  them 
to  some  neighbour's  cock :  the  hen  is  sent  once  only,  yet  it  is 
known  that  nothing  more  is  generally  required  to  ensure  the 
fertility  of  all  the  eggs  of  that  laying. 

The  number  of  hens  to  one  cock  should  not  exceed  fifteen. 

From  a  change  in  the  appearance  and  manner  of  the  hen^  the 
poultry-keeper  is  aware  of  her  wanto ;  and  if  not  in  possession  of 
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m  cock,  proceeds  as  I  have  stated  above.  This  takes  place  in 
February,  March,  or  April.  About  a  fortnight  from  this  date 
(Feb.  26)  one  of  our  turkeys  commenced  to  lay. 

Some  turkeys  lay  every  day ;  some  lay  two  days,  and  miss  the 
third  ;  while  others  lay  only  every  oiher  day. 

The  turkey-cock,  in  a  state  of  nature,  is  ever  seeking  to  destroy 
the  eggs  of  the  hen ;  and  she,  to  delude  him,  seeks  some  secluded 
place  in  which  to  make  her  nest  In  a  domestic  state,  they  in  a 
great  measure  still  retain  the  same  propensities ;  it  is  therefore 
necessary  to  examine  the  hens  every  morning  during  the  laying 
leason,  and  keep  in  those  that  have  to  lay  that  day.  If  the  hens 
be  allowed  to  seek  nests  for  themselves,  the  eggs  are  very  fre- 
quently destroyed  by  magpies,  rats,  weasels,  &c.,  or  are  lost. 

The  number  of  eggs  laid  by  the  turkey  at  one  laying  varies  from 
twelve  to  twenty — most  generally  sixteen  or  seventeen  ;  a  number 
quite  sufficient  to  be  securely  covered. 

The  egg%  should  be  taken  from  the  nest  every  day  as  soon  as 
convenient,  and  placed  in  a  vessel  containing  bran,  or  some  other 
bad  conductor  of  heat.  We  have  not  tried  crushed  charcoal,  but 
we  think  it  would  answer  very  well. 

The  desire  a  turkey  displays  to  sit  is  known  by  her  remaining 
on  the  nest.  It  is  not  desirable  that  she  should  have  the  eggs 
immediately  given  to  her ;  it  is  best  to  test  her  constancy  for  two 
or  three  days,  at  the  end  of  which,  should  she  prove  true,  they 
must  be  given  to  her — care  being  taken  to  have  the  eggs,  if  they 
be  not  all  her  own,  near  of  the  same  age.  To  accomplish  this, 
the  eggs  should  have  the  date  on  \(  hich  they  were  laid  marked  on 
them  with  a  pencil. 

The  management  should  be  such  as  to  prevent  other  hens  from 
laying  in  the  nests  occupied  by  those  sitting ;  but  as  *'  accidents 
do  occur  in  the  best-regulated  families,"  the  eggs  with  which  the 
turkey  or  other  fowl  is  set  should  be  marked  to  distinguish  them 
from  those  which  may  afterwards  be  laid. 

Some  people  recommend  the  setting  of  two  turkeys  at  the  same 
time,  so  as  to  be  able  to  give  both  broods  to  one  hen,  that  the 
other  may  again  be  at  liberty  to  commence  laying,  and  of  course 
a  second  brood  is  got  much  sooner.  On  this  mode  of  proceeding 
I  offer  no  opinion. 

So  closely  does  the  turkey-hen  sit  during  the  time  of  incuba- 
tion, that  very  frequently  she  has  to  be  forced  off  the  nest.  This 
must  be  daily  attended  to,  otherwise,  from  want  of  food,  she  will 
get  much  reduced.  We  need  not  insist  on  the  necessity  of  abun- 
dant feeding.  The  turkey  is  rather  an  absent  bird,  and  so  much 
does  she  enjoy  herself  when  from  her  nest,  that  she  often  forgets 
to  return  to  it  in  due  time.    The  poultry-keeper  must  see  to  this, 
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and  never  allow  her  to  remain  off  more  than  20  minutes,  unlcM 
the  weather  be  very  fine,  when  she  mav  have  the  indulgence  of  i 
few  extra  minutes.  We  will  not  admit  of  any  further  interCeEenoe; 
no  one  save  the  person  in  charge  should  be  allowed  to  come  noar. 

Mr.  Richardson  has  stated,  as  has  also  the  writer  on  poultry  ii 
Knight's  Farmers*  Cyclopaedia,  that  the  turkey-chick  leavts  the 
shell  on  the  31st  day  of  incubation.  This  does  not  agree  wiA 
my  experience,  as  I  have  not  found  31  days  necessary.  Oi 
referring  to  my  note-book  I  find  that  one  of  our  turkeys  ksl 
12  eggs  given  to  her  on  Monday  May  7>  1849.  On  Saadhf 
morning,  June  3,  1 1  fine  strong  chicks  were  found  beneatb  hen 
the  time  she  had  sat  was  not  quite  27  days ;  the  weather  durisg 
the  time  was  very  warm,  which  would  of  course  have  the  effect  if 
bringing  the  chicks  a  little  sooner  out.  Nevertheless  I  caanot 
agree  with  Mr.  Richardson  and  others,  who  state  that  the  tune  d 
incubation  of  the  turkey  is  31  days ;  instances  of  such  a  long  tiaie 
must  be  very  rare  indeed,  and  I  should  look  on  them  as  omeni 
of  bad  success.  The  number  of  eggs  laid  by  the  turkqr  I  hsfe 
named  was  few ;  but  I  must  state  that  she  was  of  a  seooDd 
brood,  hatched  the  previous  year,  and  consequently  was  wy 
young.  This  fact  proves  the  fallacy  of  the  assertion  thait  the 
females  of  a  second  brood  should  not  be  allowed  to  sit. 

Should  some  of  the  turkey  chicks  be  slower  in  freeing  Aes- 
selves  from  the  shell  than  others,  the  same  caution  I  have  inaistid 
on  as  in  the  case  of  fowls  will  be  necessary.  And  I  again  point 
out  the  impropriety  of  interference,  as  the  result  will,  in  almoit 
every  instance,  be  in  favour  of  allowing  nature  to  ba^e  her  awaf. 
However,  should  it  be  found  actually  necessary  to  give  ■TtfttaiW 
to  some^  the  directions  given  under  this  head  on  fowls  vte  amply 
sufficient.  Many  recommend  the  removal  of  the  chicks  from  As 
nest  as  they  come  out — I  highly  disapprove  of  the  plan;  how- 
ever^  some  people  are  so  anxious  to  know  the  issue  that  no  sorgt^ 
ment  is  sufficient  to  induce  them  to  "  let  well  be  well :"  such, 
therefore^  may  remove  the  chicks  and  put  them  in  seme  warm 
place,  as  the  mother  from  being  so  much  disturbed  is  apt,  it 
this  critical  juncture,  to  trample  them  to  death. 

The  Food  and  Management  of  the  Turkey  Chicks. — The  turkey 
chicks  should  not  have  food  forced  on  them,  at  least  not  in  tbs 
manner  some  do,  by  forcing  them  to  swallow  it.  A  drop  of  milk  oi 
water  is  of  great  service  to  them,  and  should  be  given  by  dipping 
the  finger  into  the  liquid  and  then  putting  the  drop  on' to  the  beak: 
this  is  better  than  dipping  the  beak  into  the  milk  or  watery  as  it 
prevents  the  chick  from  getting  wet — a  thing  to  be  acrupuloiisly 
avoided. 

The  turkey  chick  is  much  more  stupid  than  that  of  the  fowl; 
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Ihtt  latter  sood  pecks  with  facility :  oa  this  aoeouot  it  is  vcrj  re- 
asmmendahle  to  have  two  or  three  of  them  in  every  brood  of  the 
facmer,  so  that  they»  by  force  of  example,  learn  to  peck  much 
SBoner.  This  is  accomjdished  hw  placing  two  or  three  fowl's  eg;gs 
tr— sth  the  turkey  at  the  end  of  the  seventh  day  of  incubation. 
Hie  food  we  have  found  answer  best  consists  of  equal  portions 
«f  oatmeal  and  the  crumbs  of  white  bread,  mixed  with  a  little 
boiKng  waterj  a  lightr-boiled  egg,  and  a  considerable  quantity  of 
dit  leaves  of  the  dandelion  chopped  small.  This,  mixture  should 
\lb  given  Yerj  frequently  in  sniall  quantities  on  a  dean  floor. 
The  reason  why  we  have  recommended  the  leaves  of  the  dande- 
liea  before  parsley,  nettles,  &c.,  is  conclusive.  A  person  I  had 
ai  my  secvioe  (wkh  abilities  and  acquirements  &r  beyond  her 
Inhere)  had  observed  that  turkeys  when  running  about  always 
devoured  with  avidity  the  leaves  of  this  plant ;  and  she,  accord- 
ingly, determined  to  try  the  experiment  of  mixing  it  with  the 
ibed  for  the  turkey  chicks,* and  such  was  her  success,  that  during 
the  whole  time  (5  years)  she  was  with  us  she  never  lost  one  chick. 
And,  moreover,  when  they  were  disposed  of,  they  were  not  only 
Sfual  but  superior  to  all  others  in  the  market.  This  person  being 
a  great  economist,  always  restricted  herself  to  two  eggs  for  one 
brood.  She  was  also  Boost  assiduous  in  her  duties,  never  allowing 
them  to  be  exposed  to  a  single  drop  of  rain  if  it  were  possible  to 
prevent  it,  until  she  was  pretty  certain  they  were  old  enough  to 
besr  it.  About  twice  a  week  she  gave  them  buttermilk  to  drink 
(dways  giving  it  them  in  very  shallow  vessels) ;  at  other  times  she 

Kre  them  water  or  curds,  than  which  nothing  can  be  better, 
ey  should  be  made  fresh  every  day.  She  gradually  discontinued 
the  use  of  oatmeal  and  the  crumbs  by  substituting  for  them,  at 
first,  a  small  quantity  of  barley-meal,  and  increasing  it  until  the 
Ghicks  were  eight  or  nine  weeks  old,  at  which  age  the  oatmeal 
was  left  off  A  boiled  potato,  moderately  warm,  should  occa- 
sionally be  given. 

Undoubtedly  the  greatest  obstacle  to  the  profitable  rearing  of 
tnii^eys  in  our  climate  is  dampness.  It  is  therefore  of  the  utmost 
importance  to  have  the  house  in  which  they  are  kept  thoroughly 
dry — never  allow  them  to  go  out  when  it  rains,  or  when  there  is 
any  dew ; — these  rules  must  be  strictly  enforced  until  the  chicks 
tre  nine  or  ten  weeks  old,  at  which  age  their  backs  will  be  found 
sofficiently  well  covered  with  feathers  to  withstand  a  shower  of 
lain ;  still  at  this  age  they  should  not  be  too  much  exposed.  Intense 
sunshine  should  all  this  time  be  guarded  against. 

Some  turkey  cocks  trample  the  chicks  to  death,  while  others  are 
proud  of  their  young  offspring ;  it  is  therefore  necessary  to  watch 
the  movements  of  the  cock  when  first  introduced  to  his  family, 
and  should  a  want  of  paternal  affection  be  displayed  he  must  be 
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punished,  as  he  justly  deserves,  with  confinement  or  banishment 
We  have  waited  until  we  have  shown  the  opposite  propensities  di^ 
played  by  different  turkey  cocks  in  a  state  of  domestication*  befon 
we  have  taken  into  consideration  the  situation  of  the  hatching  neitfc 
Should  the  turkey  cock  not  be  ill  disposed,  then  the  nests  may  be 
made  in  the  turkey-house,  while  he  is  allowed  to  roost  in  it  u 
usual ;  but  should  his  character  not  be  of  the  best  sort,  then  he  mmt 
be  either  excluded  from  the  house  or  the  nests  must  be  made  in 
some  other  situation.  So  much  depends  on  the  constructioa  rf 
the  buildings  that  it  is  very  difficult  to  give  an  opinion  suitable « 
all  circumstances.  Should  the  turkey-house  not  be  perfectly  free 
from  dampness,  then  it  will  be  best  to  have  the  nests  in  thit 
apartment  of  the  fowl- house  occupied  by  the  breeding^fowls;  bat 
should  the  turkey-house  be  all  that  can  be  desired,  then  I  woold 
either  advise  the  exclusion  of  the  cock  or  the  dividing  of  the  hone 
into  two  parts  similar  to  the  fowl-house.  I  must  here  repeat 
my  conviction  of  the  necessity  of  having  the  hatching-nests  in  the 
apartment  in  which  are  the  laying^nests. 

The  Pea-fowl, — The  pea-fowl  is,  in  its  habits^  so  very  umilar 
to  the  turkey,  that  the  directions  for  the  management  of  the  one 
will  suffice  for  the  management  of  the  other.  We  therefore  think 
that  we  would  not  be  justified  in  lengthening  our  essay  h] 
entering  into  details. 

Nor  do  I  feel  a  description  of  its  appearance  necessary,  as  iti 
beauty  and  elegance  are  not  only  allowed  but  appreciated  by  all. 

Since  it  is  so  very  seldom  sent  to  table,  and  so  very  unproliiiG^ 
we  look  upon  it  as  only  an  ornamental  bird,  more  adapted  for  the 
pleasure-ground  than  for  the  farm-yard. 

At  the  commencement  of  the  laying  season  the  peahen  makes 
the  advances,  a  peculiarity  we  could  not  pass  over. 

The  GuineafowL — The  guinea-fowl,  like  the  turkey  and  pet- 
fowl,  is  of  a  roving  disposition,  and  requires  much  the  same 
management. 

On  account  of  its  not  standing  high  as  a  sitter  and  mother,  the 
common  fowl  is  very  frequently  employed  to  hatch  its  eggs.  The 
young  are  very  tender,  and  should  receive  similar  attention  and 
should  have  the  same  sort  of  diet  as  the  turkey  chicks. 

It  is  not  my  province  to  enter  into  the  subject  of  ^' which  is  the 
most  profitable  sort  of  poultry  ? "  yet  I  may  be  allowed  to  say 
that  I  do  not  consider  the  guinear-fowl  so  profitable  as  the  oqiih 
mon  fowl.  The  eggs,  although  of  good  quality,  are  too  far  belov 
the  standard  size  for  the  market. 

I  acknowledge  that  the  guinea-fowl,  at  the  end  of  the  game 
season,  brings  a  good  price,  but  may  this  not  be  attributed  to  its 
great  scarcity  in  compariscm  with  other  poultry  ?  A  fact  whidi 
would  warrant  the  assumption  of  its  unprofitableness. 
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The  guinea-fowl,  not  only  from  its  pugnacity  but  also  from  its 
babit  of  laying  from  borne,  is  exceedingly  troublesome ;  in  some 
Htnations  it  would  be  imprudent  to  keep  it.  It  is  also  very  diffi- 
cult to  prevent  it  from  flying  into  the  garden,  where  it  is  very 
destructive. 

In  appearance  it  is  considerably  larger  than  the  common  fowl, 
but  after  the  feathers  are  taken  off  there  is  very  little  difference. 

Geese, — The  management  of  geese  is  attended  with  less  trouble 
tbai  any  other  poultry  (of  course  we  mean  in  situations  adapted  for 
them)  ;  its  food  is  of  the  very  coarsest  kind  ;  1  hesitate  not,  there- 
ibie,  to  affirm  that  the  profit  arising  from  them  is  immense. 

We  must,  in  the  first  place,  attempt  to  set  aside  the  pre- 
judice which  both  ancient  and  modern  writers  have  displayed 
against  those  which  are  parti-coloured.  In  the  neighbourhood 
mrronnding  us  large  numbers  are  reared  every  year ;  we  there- 
fne  have  many  opportunities  of  judging  of  the  various  qualities 
of  the  different  colours  to  warrant  us  to  come  to  conclusions 
nithout  following  in  the  path  of  compilers.  I  would  as  soon 
breed  from  a  parti-col ourcd  goose  as  from  one  all  of  the  same 
colour.  We  had  a  grey  and  white  goose  which  for  successive 
teasons  had  two  broods;  the  first  never  falling  short  of  twelve 
(a  number  not  one  goose  in  twenty  produces),  and  generally  five, 
six,  or  seven,  the  second  brood. 

Geese  are  kept  not  for  the  production  of  eggs  for  sale,  but  for 
the  purpose  of  hatching ;  the  number  of  geese  to  one  gander 
shoald  not  therefore  exceed  four.  It  is  said,  and  strongly  in- 
sisted on,  if  the  goose  be  not  in  water  when  receiving  proofs  of 
the  attachment  of  her  male  companion,  that  the  eggs  will  not 
be  fertile ;  we  cannot  speak  to  this,  never  having  tried  the  ex- 
periment of  keeping  them  from  the  water ;  however,  it  is  received 
as  a  fact,  and  some  go  so  far  as  to  drive  the  goose  to  the  water 
with  her  mate  as  soon  as  she  leaves  the  nest. 

The  goose  commences  to  lay  in  February  or  March,  and  con- 
tinues until  she  has  from  8  to  14  eggs.  Some  writers  assert 
that,  by  removing  the  eggs  from  the  nest  as  fast  as  they  are  laid, 
she  may  be  induced  to  lay  as  far  as  50,  if  highly  fed.  This 
appears  to  me  very  marvellous,  for  J  never  succeed  in  getting 
more  than  12  or  13  from  one  goose.  The  eggs  are  removed  as 
soon  as  the  goose  leaves  the  nest;  and  I  think  it  impossible 
for  geese  to  be  better  fed  than  ours. 

The  approach  of  the  laying  season  is  known  by  the  goose 
picking  up  and  throwing  about  her  straws  or  small  sticks  or  by 
picking  lime  off  walls.  As  soon  as  this  is  observed,  a  nest 
should  be  provided  for  her  in  the  same  house  in  which  she  has 
to  sit.  Every  morning  she  must  be  examined  ;  when  she  has  to 
lay  she  must  be  kept  in^  and  if  possible  compelled  to  lay  in  the 
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freedom.  I  have  not  tried  the  correctness  of  this  ass( 
and  therefore  cannot  g^ve  an  opinion  :  the  ducklings  of  th 
varieties  cannot  have  this  operation  performed  on  them, 
will  not  say,  in  the  face  of  a  practice  which  in  this  dist 
universally  adopted,  that  the  ducklings  are  not  benefited  h; 

As  I  have  said,  the  hatching  of  ducks  is  most  freq 
performed  by  the  hen  of  the  fowl.  The  hen,  unconscious  > 
habits  of  her  young  charge,  and  having  such  an  aversion  ti 
dip  her  foot  in  water,  must  feel  all  the  alarm  she  display! 
first  she  sees  her  family  plunge  into  an  element  so  fore 
her  nature.  How  often  do  we  witness  the  parent  in  the  d 
misery  when  the  young  are  waddling  in  the  mud  in  the  hei 
enjoyment. 

T/ie  Sioan, — The  swan  is  now  seldom  to  be  seen  excepl 
the  parks  of  the  very  wealthiest  classes,  by  whom  it  is  kept 
ornament ;  we  therefore  do  not  feel  ourselves  justified  in  d 
it  with  domestic  poultry. 

The  Pigeon, — Piireons  ought,  perhaps,  from  their  being 
tensively  kept  by  many  agriculturists,  to  receive  a  little  att 
in  this  paper.     I  keep  pigeons,  and  have  no  hesitation  i 
nouncing  them    unprofitable  ;   they,  however,  display  so 
character  that  I  delight  to  see  them. 

The  attention  they  require  is  very  trifling,  as  they  gei 
manage  to  rob  as  much  food  as  they  require  from  the  p 
When  kept  in  great  numbers  the  damage  they  do  to  th 
rounding  fields  is  immense.  I  may  state  that  I  ha 
several  occasions  known  them  do  irreparable  mischief  ti 
sown  turnips.  When  they  once  get  to  the  seed,  their 
vision  enables  them  to  peck  it  with  such  destructive  spe 
they  pass  along  each  *'  drill "  or  "  stitch,"  that  there  s 
remains  sufficient  for  a  crop. 

In  some  situations  where  they  are  sold  for  shooting  mo 
and  the  sportsmen  are  not'  "  crack  shots,"  I  believe  i 
may  be  made  of  them ;  for  such  as  escape  the  deadly  ai 
almost  certain  to  return  to  their  old  quarters,  again  to  bt 
and  perchance  to  return  as  before. 

The  house  in  which  they  are  kept  should  have  numerous 
recesses  in  the  wall,  or  be  fitted  up  with  wood- work  to  s 
the  same  purpose.  The  old  take  care  of  the  young  unti 
are  generally  able  to  forage  for  themselves. 

How  to  obtain  a  good  Stock  of  Poultry. — Having  trea 
the  various  kinds  of  fowls  in  a  manner  which  will,  I  ho{ 
of  service  in  determining  the  variety  best  adapted  to  the  i 
in  which  it  has  to  be  kept,  I  deem  it  my  duty,  in  order  t 
vent  disappointment,  to  add,  that  it  is  of  the  greatest  impc 
to  be  in  possession  of  such  information  as  will  enable  tb< 
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diaser  to  guard  against  imposition.  As  a  large  profit  is  princi- 
pally kept  in  view  hy  most  poultry-dealers^  their  recommendations 
teiDot  in  most  cases  be  relied  on.  I  therefore  strongly  recom- 
Sieiid  poultry*breeders  to  make  their  purchase  of  the  poultry  from 
irhich  their  stock  is  intended  to  be  raised  by  the  aid  of  a  friend 
Ml  whose  veracity  and  judgment  they  can  confidently  depend. 

I  also  advise  not  to  purchase  of  a  dealer  without  inspecting 
hid  birds»  and  knowing  that  the  stock  from  which  they  have  been 
obtained  is  pure.  And  as  confinement  is  detrimental  to  the  health 
of  poultry,  to  ^uard  against  such  as  have  been  kept  in  coops. 
-  Limk  of  Numbers  of  Poultry  in  proportion  to  tlie  size  of  the 
Farm. — To  what  better  purpose  can  a  farmer  apply  a  great  part 
)f  his  produce  (especially  at  present  prices)  than  in  feeding 
^oltry? 

From  calculations  I  have  made  of  the  value  and  quantity  of 
bod  consumed^  and  the  number  of  eggs  laid,  by  fowls  of  the 
Dutch  every-day  laying  variety,  1  am  enabled  to  state  that  a 
profit  of  150  per  cent,  may  be  reiilised.  With  such  a  startling 
lact  before  us^  could  I  recommend  the  limiting  of  the  number 
)f  fowls  (of  this  breed)  **  in  proportion  to  the  size  of  the  farm  ?" 
[  am  of  opinion,  if  some  part  of  the  oat  and  barley  crop 
vhich  is  carried  to  market  were  consumed  on  the  farm  by 
sooltry,  that  it  would  be  of  great  national  benefit,  by  not  only 
Acreasing  the  profits  of  the  farmer,  but  by  increasing  the  fertility 
)f  the  soil  by  a  greater  supply  of  manure.  It  is  true  the  prices 
)f  poultry  and  eggs  may  be  so  reduced  as  to  be  unremunerative ; 
mt  such  prices  I  do  not  anticipate. 

Fowls  are  more  profitable  than  turkeys,  and  the  latter  more 
ban  guinea-fowls ;  the  proportion  of  fowls  should  therefore  be 
leddedly  the  greatest,  in  fact,  were  it  not  that  one  likes  to  see 
be  farm-yard  stocked  with  every  variety  of  poultry,  I  would 
Bcommend  nothing  but  fowls  and  ducks. 

Geese,  as  a  breeding  stock,  are  only  adapted  to  some  situations, 
lie  turkey  and  guinea-fowl,  from  the  injury  they  do  to  standing 
rops  of  grain,  are  in  some  situations  exceedingly  troublesome. 

On  an  arable  farm  of  200  acres  there  should  not  be  fewer 
lan  100  fowls,  as  many  more  as  convenient,  3  turkeys,  3  guinea- 
»wl8,  and  12  ducks,  as  a  standing  stock.  After  harvest  100 
&ese  should  be  bought  to  put  into  the  stubble  fields. 

From  the  rules  of  competition  which  we  have  to-day  (Feb. 
Ttb)  received  we  perceive  that  '*  in  all  reports  of  experiments 
le  expenses  shall  be  accurately  detailed  ** — a  thing  we  have  not 
ime  when  we  stated  that  150  per  cent,  may  be  realized  by 
eeping  fowls  of  the  Dutch  every-day  laying  breed.  1  now 
eg  to  state  the  value  of  food  consumed,  and  the  number  of  egj 
rodaced. 
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The  following  is   the  weekly  consumption  of  food,  and 

average  produce  of  eggs,  of  four  hens  of  the  Dutch  CFcry 

laying  variety : — 

8,  d. 
1*4  gallons  of  barley  at  20s.  per  quarter  ..06 
26  eggs  at  U.  per  score 1    3'6 

Profit 0    9-6 

— ^being  upwards  of  150  per  cent.  The  consumption  of  Cm 
this  case  is  very  great,  being  1^^.  each  per  week.  We  ai 
present  trying  experiments  with  the  Spanish  breed;  we 
that  three  hens  and  a  cock  consume  in  a  week 

i  gfallon  of  oats  at  14«.  per  quarter     .     .     .     1*3125 
i  stone  of  barley-meal  at  Sd.  per  stone    .     .4* 

5-3125 

or  rather  more  than  l^d.  each  per  week.  If  the  fowls  had  s 
range  we  would  calculate  on  keeping  them  on  one-fourth  ol 
amount. 

Different  kinds  of  Food, — The  principal  food  of  poultry, : 
especially  fowls,  turkeys,  and  the  guinea-fowl,  consists  of  g 
grass,  and  vegetables  of  the  garden,  including  potatoes 
turnips,  and  also  of  oatmeal,  barley-meal,  mill-sweepings, 
pollen,  made  into  a  sort  of  thick  porridge,  and  a  variety  of 
things,  such  as  oil-cake,  broken  meat,  fish,  animal  oflkl  (1 
or  solid),  liver,  greaves,  the  refuse  of  the  distiller,  bp 
sugar  refiner,  and  baker,  the  kernel  of  the  coco-nut,  &c.  A 
one  farmer  in  five  hundred  can  come  at  many  of  the  thin( 
have  named,  we  must  look  to  the  direct  produce  of  the  fari 
the  supply  of  food. 

Some  recommend  the  grain  to  be  boiled ;  but  nature  h 
constiucted  the  feathered  tribe  as  to  render  this  unneces 
and  as  the  nutritious  property  of  the  grain  is  not  increase 
boiling,  no  advantage  is  gained.  (As  a  change  we  some 
give  it  to  fowls  in  coops.)  Wheat,  unless  of  the  worst  so 
too  valuable  to  be  given  to  poultry.  Rye  is  not  much  relii 
in  fact,  after  a  few  feeds,  fowls  will  scarcely  look  at  it. 

Oats  and  barley  are  the  best  sorts  of  grain  for  the  purpo 
feeding  poultry.  Potatoes  should  be  boiled  or  steamed  (w( 
preference  to  the  latter).  Turnips  must  either  be  slici 
boiled,  and  mixed  with  pollen  or  barley-meal.  Fowls  ar 
ceedingly  fond  of  the  young  shoots  of  turnips,  especially  a 
present  season. 

Feeding  and  Fattening. — I  have  reser^-ed  my  remark 
feeding  and  fattening  until  I  have  described  the  rearing 
manageinent  of  all  the  varieties  of  poultry. 
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J  reason  for  deviating  from  the  usual  method  of  giving 
tions  for  fattening  at  the  end  of  the  chapter  on  each  variety 
s,  that  there  is  so  much  similarity  in  the  process  of  fattening 
m  unnecessary  repetition  would  have  been  inevitable, 
iie  quantity  of  food  required  to  keep  a  standing  stock  of 
try  (by  this  I  mean  all  sorts  not  preparing  for  the  market) 
ads  vastly  on  circumstances.  Where  they  have  plenty  of  grass 
31  free  range  over  a  farm-yard,  comparatively  little  "  hand 
ng**  is  required.  They  pick  up  in  the  yards  and  sheds 
lied  by  cattle,  pigs,  &c.,  a  great  deal  which  would  not  only 
asted,  but  which  would,  if  allowed  to  remain  amongst  the 
,  be  a  perfect  nuisance  in  the  field.  These  should  have  a 
allowance  during  summer  of  oats,  or  barley,  or  other  small 
I,  in  the  proportion  of  a  handful  to  every  four  fowls  or  a 
n  to  one  hundred.  In  winter  they  should  have  twice  the 
tity ;  the  keeper  must  of  course  take  the  state  of  the  weather 
X)nsi  deration. 

irkeys  consume  about  twice  as  much  as  fowls. 
icks  should  almost  provide  for  themselves  in  the  ditches,  &c. 
^e  almost  forgot  to  state  that  there  should,  in  winter,  be  a 
il  supply  of  vegetables  prepared  in  the  manner  recom- 
led  in  the  last  chapter.  They  should  also  be  indulged  at 
with  a  liver,  given  in  such  a  quantity  as  they  can  consume 
lay.  It  is  taken  for  granted  that  all  kitchen  refuse  will  be 
to  them. 

iny  writers  assert,  that  when  fowls  are  so  very  highly  fed 
acquire  fat  to  such  an  extent  as  to  make  them  useless 
yers,  while  on  the  other  hand  they  say  that  the  goose,  if 
y  fed,  may  be  induced  to  lay  as  many  as  50  eggs.  How  are 
two  different  statements  to  be  reamciled  with  each  other  ? 
r>ur  part  we  believe  them  speculative.  Fowls,  and  in  fact 
jultry,  require  an  abundant  supply  of  food.  I  am  not  an 
ate  of  extreme  proceedings,  knowing  that  in  all  things  a 
jm  course  leads  to  the  happiest  results.  I  look  upcm  the 
ts  of  the  hen  as  I  look  upon  the  fatness  of  the  cow — the 

and  not  the  cause  of  non-laying  and  of  non-milking, 
larity  in  the  time  of  feeding  is  of  the  utmost  importance. 
ttening, — Men  of  science  tell  us  that  it  is  utterly  impossible 
•ve  one  single  muscle  without  a  corresponding  waste  of  the 
taking  place,  and  that  an  idea  cannot  enter  into  the  brain 
lit  a  a)rresponding  change  in  the  composition,  and  that 
ih  or  heat  is  equivalent  to  a  certain  unknown  amount  of 

Need  we  therefore  be  surprised  at  finding  the  cock — the 
itly  cock — shut  up  in  a  small  coop  to  prevent  muscular 
on,  in  darkness  to  prevent  excitement,  kept  warm  to 
nize  food?  all  this  that  the  poor  bird  may  be  loaded  with 
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fat  for  the  indulgence  of  man.  But  its  measure  of  punishment  if 
not  yet  filled — man  must  needs,  to  satisfy  his  cravingSj  cram  food 
down  the  prisoner's  throat.  The  very  idea  is  revolting  and  "  unfit 
for  minds  refined ;"  surely  the  poor  animal  should  be  permitted 
to  obey  the  first  law  of  nature.  But  stop  :  man,  even  not  content 
with  taking  away  the  liberty  of  this  noble  bird  and  of  cramming 
its  food  down  its  throat  to  gratify  a  vitiated  appetite,  goes  jet 
deeper  in  the  dye  of  cruelty,  and  half-bakes  the  living  bird,  u 
Soyer  informs  us,  and  for  what?  is  it  possible  that  it  can  be 
for  nothing  more  than  "  increasing  the  size  and  delicacy  of  the 
liver !" 

Cooping,  by  which  the  health  is  so  materially  afifected,  and  to 
which  many  therefore  so  justly  object,  is  rendered  almost  neces- 
sary, as  cocks  when  allowed  to  mix  with  hens  do  not  get  to  such 
heavy  weights  (especially  when  young)  in  consequence  of  tbe 
great  attention  they  pay  their  fair  companions,  and  from  the  manj 
quarrels  which,  as  a  matter  of  course,  must  ensue  between  rivals. 

This  gallantry  can  be  subdued  by  castration ;  this  operation  is 
performed  when  the  cocks  are  about  three  months  old^  after 
ivhich  they  receive  the  name  of  capons.  Knowing  that  the  onlj 
safe  way  of  acquiring  the  art  of  castration  is  by  seeing  tbe  opera- 
tion performed,  we  decline  giving  directions,  lest  the  biid  be 
exposed  to  unnecessary  cruelty  by  some  attempting  the  operation 
who  are  unacquainted  with  its  anatomy. 

Pullets  sometimes  undergo  a  similar  operation  to  destroy  their 
reproductive  powers,  and  are  then  termed  poulardes.  In  onr 
opinion  this  is  not  an  economical  mode  of  proceeding ;  instead  of 
which,  we  would  strongly  recommend  the  disposal  of  the  oldeit 
hens.  Old  hens  are  not  so  profitable  as  young,  and  every  yesr 
reduces  their  marketable  value ;  and  moreover,  why  not  choose 
eggs  for  incubation  which  contain  the  male  birds  ?  The  operatioD 
is  more  dangerous  when  performed  on  old  birds. 

Animals  when  castrated  not  only  arrive  at  maturity  consideraUj 
sooner  even  when  intercourse  is  not  allowed,  but  become  larger 
and  the  flesh  more  delicate  than  when  left  entire.  And  had 
we  only  the  arguments  of  analogical  reasoning,  we  would  un- 
hesitatingly conclude  that  the  advantage  of  castrating  fowls  (whicb 
are  allowed  to  mingle  with  each  other)  is  greatly  in  favour  of  the 
feeder ;  but  argument  is  not  required,  the  fact  of  the  advantage 
is  established,  and  I  am  surprised  at  the  art  not  being  better 
known.  Many  people  object  to  it  on  the  score  of  cruelty :  why 
not  object  to  it  in  the  horse,  the  ox,  the  sheep,  and  the  pig? 
The  operation  is  only  momentary.  Capons  are  sometimes  cooped 
the  same  as  other  poultry. 

Coops  are  made  in  various  ways ;  that  description  which  is  best 
adapted  for  the  feeder  is  made  to  scarcely  admit  its  tenant  to  torn 
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rand,  the  board  on  which  the  bird  stands  being  only  one*third 
srt  of  the  size  of  the  bottom,  leaving  two  vacancies  of  equal 
iw,  one  before  and  the  other  behind.  To  prevent  the  accumu- 
ilion  of,  and  to  admit  of  the  excrements  being  taken  away  witli- 
ml  disturbing  the  birds,  the  coops  are  raised  about  12  inches 
rom  the  floor  ;  and  as  I  so  strongly  object  to  the  cruel  practice 
if  crammings  a  small  moveable  trough,  about  3  inches  deep, 
SKtends  across  the  front  of  the  coop,  and  divided  into  four  parts, 
xie  part  for  small  gravel,  one  for  milk  or  water,  one  for  grain, 
ind  the  other  for  porridge.  The  grain  should  consist  of  equal 
inantities  of  oats  and  barley  or  tail  wheat.  The  trough  should 
ilways  contain  the  grain,  gravel,  and  milk  or  water,  but  the 
ponidge  should  be  given  in  small  quantities.  Grease,  fat,  or 
net,  quickens  the  process  of  fattening  very  much  when  mixed' 
with  the  porridge,  but  I  object  to  it  on  account  of  the  flavour 
imparted  to  the  flesh.  In  the  course  of  three  weeks  a  sufficient 
de^ee  of  fatness  is  attained,  provided  the  house  be  dark,  warm^ 
and  quiet. 

Turkeys  should  be  so  fed  as  to  be  ever  ready  for  the  spit. 
Hus  is  our  practice,  and  we  always  procure  the  best  prices  in  the 
Barket — not  for  them  only,  but  for  all  sorts  of  poultry.  It 
would  be  useless  to  say  more.  However,  I  should  remark  that 
many  people  after  harvest  turn  the  turkeys  into  the  adjoining 
tUibble  fields,  where  they  pick  up  a  great  deal  which  would  be 
Wasted.  From  the  position  of  our  farm-buildings  we  have  not 
been  able  to  do  this,  and  therefore  cannot  give  a  decided  opinion 
an  the  practice. 

Geese  can  be  made  fat  enough  for  the  palate  of  most  people 
irithout  being  cooped  or  crammed,  but  whoever  chooses  this  mode 
)f  fattening  is  at  liberty  to  do  so.  The  greatest  portion  attain 
i  sufficient  degree  of  fatness  with  nothing  more  than  what  they 
pick  up  in  the  stubble  fields  ;  when  there  is  nothing  of  consequence 
n  the  fields  for  them  to  get,  then  of  course  hand  feeding  must  be 
tiorted  to.  It  matters  little  what  sort  of  food  they  get  so  long 
« they  have  plenty  of  it.  Let  such  food  as  is  cheapest  to  accom- 
)lish  the  purpose  be  chosen.  We  have  found  barley-meal  to 
nswer  well ;  of  course  we  give  them,  at  the  same  time,  water  in 
I  vessel. 

Ducks  as  well  as  geese  are  exceedingly  voracious,  and  will 
at  almost  anything — animal  matter  half  decomposed,  such  as 
mtcher*s  offal,  fish,  frogs,  &c. ;  but  these,  imparting  a  disagreeable 
lavour  to  the  flesh,  should  not  be  given  or  allowed  to  be  taken : 
t  is  therefore  necessary  (to  prevent  them  from  getting  such 
iltb)  to  curtail  their  walks  for  about  ten  days  before  being 
'anted,  and  feed  them  on  a  clean  diet.  They  do  not  fatten  so 
^ell  when  allowed  to  swim  in  water. 
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Diseases  of  Poultry. — Judging  from  the  many  diseases 
recipes  for  the  cure  of  them,  enumerated  in  works  on  poi 
it  may  be  inferred  that  fowls  are  very  liable  to  diseases,  and 
I  should  enumerate  them  also :  but  mine  having  suffered 
little,  I  willingly  acknowledge  my  ignorance  in  the  sd 
belonging  to  the  diseases  of  poultry.  I  may  state  that  I 
upon  disease  in  a  great  measure  as  nnnatural,  brought  o 
artificial  living,  and  without  attending  to  the  simple  want 
nature.  Domestic  fowls,  in  their  native  land,  the  climat 
which,  of  many  of  them,  is  much  warmer  than  that  of  I 
islands,  roost  in  the  aperty  and  consequently  pure,  air.  In  o 
quence  of  their  instincts  not  being  impaired  by  domestics 
they  are  more  cautious  in  the  selection  of  their  food.  They  c 
of  the  water  of  the  crystal  brook.  The  weak  are  driven 
by  the  strong.  We,  therefore,  beg  to  bring  this  essay  to  a 
elusion  by  adding  that  beautiful  maxim,  which  ought  to  be  wr 
in  letters  of  gold  above  the  threshold  of  every  dwelling, 

^'  PREVENTION    IS    BETTER    THAN    CURE,"  and  that   disCBSeS 

be  expected  amongst  the  poultry — 

1st.  If  their  houses  be  damp,  cold,  unclean,   or  badly 
tilated. 

2nd.  If  the  food  they  eat  do  not  closely  apjn'ozimate  to 
which  they  obtain  in  nature. 

3rd.  If  the  water  they  drink  be  stagnant^  the  drainage  oi 
manure  heaps,  &c. 

4th.  If  the  strongest  and  handsomest  be  not  bred  from. 

Healey  MiU,  Hexham, 

ILLUSTRATIONS. 

At  the  request  of  the  Author,  application  was  made  to  Mr.  Nolan,  of  Dnbl 
leave  to  make  use  of  the  wood-engravings  contained  in  his  work  on  Domettio 
and  Game  Birds,  for  the  illustration  of  this  Kssay  ;  when  that  gentleniBD,  with 
kindness  and  liberality,  at  once  placed  them  at  the  disposal  of  the  Society.  H 
additional  engravings  of  the  Cochiu-China  fowls  were  made  expressly  for  Uiit! 
from  original  drawings  furnished  by  the  Author. 


XII. — On  Nitrate  of  Soda  as  a  Top- Dressing  of  Wheat. 
Ph.  Pusey,  M.P.,  Member  of  Royal  Academy  of  Agrico 
at  Stockholm. 

Having  read*  that  some  very  good  farmers  in  Norfolk  ma 

Practice  of  top-dressing  their  wheat  in  spring  with  nitrate  of  i 
determined  once  more  to  try  this  salt,  which,  as  the  older  n 
bers  of  our  Society  will  remember,  vas  once  a  very  fashioi 
manure,  but  the  use  of  which  was  discontinued  by  its  advo 
in  consequence  of  its  tendency  to  lay  the  corn  and  to  pro 

*  Report  of  *<  JvmtB  Commisnoner.** 
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mildew.     These  two  serious  faults,  It  now  appears,  may  be  cor- 
rected by  mixing  with  the  nitrate  a  moderate  quantity  of  common 
tea-salt — which,  when  used  in  heavy  doses,  destroys  the  life  of 
grass — and  may  therefore  be  readily  supposed  to  counteract  the 
dangerous  suddenness  of  vegetation  that  nitrate  produces.     Thus 
common  salt  may  prevent  mildew,  and  is  known  certainly,  on  some 
toils,  to  strengthen  the  straw.     The  nitrate  was  sown  as  directed 
tt  the  rate  of  one  cwt.  per  acre,  mixed  with  one  cwt.  of  common 
salt;  but  this  quantity  was  not  given  at  once,  being  divided  as 
enjoined  into  two  doses,  applied  at  a  fortnight*s  interval  and  in 
showery  weather.     It  was  so  applied  to  a   lO-acre  piece  of  white 
wheat,  a  portion  thereof  being,  however,  passed  over.    The  whole 
produce  has  been  threshed  out  already,  in  order  to  test  the  effect; 
t  portion  was  top-dressed,  not  with  nitrate,  but  guano.    The  result 
is  as  follows — 

Valne' 

Bosheb         Inrrewe'         Ooitof         ,      ^    . 

per  Acre,     in  Biuheli.      Dwtring.       S!!r"~ 

iToaacv.  . 

Uodresaed  .••....    21 

Guano,  2  cwts. 24  3  20  15    0  - 

Nitrate,  1  cwt.,  and  salt,  I  cwt.  .25^  4^  17  22    (5 

The  other  trial  was  made  on  an  8 -acre  piece  of  red  wheat 
following  barley.  The  wheat  had  begun  to  appear  very  blue  and 
spindling,  notwithstanding  a  good  coat  of  dung  given  it  in  the 
ftutomn,  to  make  up  for  cross  cropping.  The  improvement  was 
immediate,  and  has  stood  the  test  of  threshing,  for  the  account  is 
as  follows.  Two  acres  were  threshed,  one  on  each  side  adjoining 
the  half  acre  in  the  middle  on  which  no  nitrate  of  soda  was  sown. 

Value 
Bushel*         Increase  C.irtof  per  Acre  p^flt 

pwAcre.     in  BoshaU.      D«-iDf.      j„,^'„^j      per  Acre.; 

Produce. 
«.  f.  «. 

Undressed     •   •     •     19} 

Nitrated      ...     27}  8J  17  42         25 

The  profit  on  this  piece  is  certainly  more  than  the  value  to 
rent  of  the  land,  which  is  a  poor  blowing  sand.  The  theory  of  this 
action  is  now  clearly  established  by  Mr.  Lawes's  experiments,  for 
nitrogen,  whether  as  ammonia  in  guano  or  whether  in  a  nitrate, 
is  proved  to  be  the  food  generally  wanted  by  wheat.  Mr.  Way 
informs  me  that  nitrogen  is  now  rather  cheapest  in  guano,  but  it 
does  not  appear  to  be  so  effective  as  a  top-dressing,  possibly  be- 
cause in  guano  it  is  volatile  and  not  so  in  nitrate.  Clearly  as 
there  is  no  limit  to  the  beds  of  nitrate  in  the  plains  of  Peru,  it 
will  be  a  great  advantage  if  we  can  thus  hope  to  deal  with  the 
most  unfortunate  monopoly  of  guano,  for  with  a  larg^e  demand 
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for  nitrate  there  can  be  no  reason  why  we  should  not  obtaia  i 
cheaper  supply. 

As  to  the  practical  application  of  nitrate  with  salt^  I  speak 
with  diffidence^  but  I  should  look  to  it  more  for  curing  defedi 
in  a  crop  arising  from  season  or  from  poverty  of  soil  than  for 
raising  a  good  crop  to  a  very  high  figure  upon  good  land.  Indeed 
in  looking  over  the  experiments  made  10  years  ago,  I  find  tbit 
nitrate  sometimes  does  not  act  at  all  upon  good  land. 

We  all  know,  however,  how  apt  wheat  is  to  turn  off  from  frosti 
or  from  wireworm  in  February,  and  I  do  not  think  it  would  be 
at  all  rash  to  say  that  nitrate,  used  with  judgment  in  such  cases il 
a  cordial  to  the  sick  plant,  would  almost  enable  us  to  control 
this  source  of  uncertainty  in  the  yield,  and  raise  20  bushels  to  28, 
as  it  did  with  me,  at  a  very  moderate  cost  certainly  for  an  extn 
quarter  of  wheat. 

Above  all  I  think  nitrate  may  be  most  valuable  upon  cold 
undrained  clays,  as  we  know  it  indeed  to  have  been.  I  do  not 
of  course  mean  that  any  clays  should  remain  undrained — ^bat 
many  are  undrained,  and  for  want  of  funds  are  Ukely  long  to 
remain  so.  It  is  an  old  practice  on  heavy  undrained  land  to  drefl 
the  chilled  wheat  near  the  furrows  with  pigeons'  dung,  Tbe 
nitrate  would  act  in  the  same  manner.  Our  forefathers  were 
limited  in  such  applications  by  their  very  narrow  supply  of  arti- 
ficial manures  containing  nitrogen,  doves'  dung  only,  or  soot.  It  ii 
the  feature  of  the  last  10  years  that  wide  beds  of  nitrate,  and  no* 
of  phosphates,  whole  pyramids  too,  one  may  say,  of  guano,  han 
been  laid  open  to  us.  Their  practice,  therefore,  should  widen  in 
our  hands  as  our  resources  have  widened. 

Puseify  Atigust  21,  1851. 


XIII. — On  Superphosphate  of  Lime:  its  Composition,  and  th 
Methods  of  Making  and  Using  it.  By  J.  Thomas  Way,  Con 
suiting  Chemist  to  the  Royal  Agricultural  Society  of  England 

Of  the  different  kinds  of  artificial  manures  now  in  use  in  thi 
country,  guano  and  superphosphate  of  lime  are  undoubtedly  th 
most  important  and  most  extensively  employed.  Of  the  formei 
more  than  100,000  tons  are  annually  consumed  in  England  an' 
Wales ;  and  although  it  is  impossible  to  form  anything  like 
correct  estimate  of  the  extent  to  which  the  superphosphate  ( 
lime  is  manufactured,  it  is  evident  from  the  number  of  person 
engaged  in  its  production,  and  its  extended  and  still  extendin 
application  for  the  turnip  crop,  that  the  quantity  annually  coi 
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aimed  by  our  farmers  is  very  great.  Ten  years  have  not  yet 
slapsed  since  this  manure  was  first  offered  to  the  agricultural 
public,  but  a  sufficient  amount  of  success  has  attended  its  use  to 
luitify  us  in  predicting  that  in  a  few  years  more  superphosphate 
of  lime,  or  something  of  the  same  nature,  will  become  an  article 
of  ft^neral  agricultural  interest  and  importance. 

In  relation  to  both  of  these  manures  the  question  then  naturally 
arises,  What  are  they?  What  is  or  should  be  their  composition 
in  a  state  of  perfection  ?  How  nearly  does  their  actual  condition 
i^proach  to  what  it  should  be  ?  And  what  is  the  average  quality 
which  the  consumer  has  a  right  to  look  for  in  purchasing 
them? 

It  is  known  to  the  readers  of  the  Journal  that  I  have  already 
published  a  paper  on  the  subject  of  guano  in  a  former  Number 
(toI.  X.  part  1).  In  common  with  many  others,  I  had  frequently 
experienced  the  difficulty  arising  from  having  no  standard  to 
which  the  composition  and  consequent  money  value  of  any  par^ 
ticular  sample  of  guano  could  be  referred.  The  differences 
between  genuine  samples  of  this  manure  were  always  understood 
to  be  very  great,  and  it  was  next  to  impossible  to  say  whether  a 
nanifest  inferiority  in  any  particular  specimen  was  to  be  held  to 
be  accidental  and  due  to  some  peculiarity  in  the  formation  of  the 
deposit,  or,  on  the  other  hand,  to  be  considered  as  the  result  of 
fraud  and  adulteration.  The  examination  of  fully  fifty  samples 
of  the  most  important  variety,  the  Peruvian,  collected  during  two 
jears,  sufficiently  established  the  fact,  that  throughout  that  period 
the  composition  of  the  genuine  importations  varied  only  within 
verj  narrow  limits.  These  limits  being  once  defined,  and  the 
average  character  of  guano  determined,  we  possessed  henceforth 
a  standard  of  comparison  to  which  we  might  confidently  appeal 
in  all  cases  of  difficulty. 

In  the  two  years  which  have  elapsed  since  those  analyses  were 
published,  I  have  examined  a  further  very  large  number  of 
samples  of  guano,  both  from  the  cargoes  as  they  reached  this 
country,  and  from  quantities  which,  in  the  regular  way  of  trade, 
had  passed  into  the  hands  of  different  consumers.  Many  of  the 
latter  have  turned  out,  on  the  most  conclusive  evidence,  to  be 
grievously  adulterated.  Some  few  have  been  found  to  be 
naturally  inferior,  but  by  far  the  greater  number  have  possessed 
the  composition  fixed  by  previous  analysis  as  the  average  of  the 
genuine  manure. 

Although,  therefore,  samples  of  guano  may  occasionally  be 
met  with  that,  without  any  adulteration,  have  an  inferior  composi- 
tbn  and  a  correspondingly  less  value  than  the  genuine  importa- 
tions, there  is  no  doubt  that  these  cases  are  rare,  and  that  the 
purchaser  of  the  manure  has  a  right  to  expect  that  it  shall  come 
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up  to  the  standard  so  fixed,  and  has  fair  ground  of  complaint  if  it 
should  be  inferior,  whether  that  inferiority  proceed  from  adulteiip 
tion  or  otherwise. 

But  if  we  were  in  difficulties  about  guano — a  substance  which 
was  simply  imported  in  its  natural  state^-the  tampering  with  or 
altering  which  constituted  an  act  of  adulteration,  bow  much  lev 
satisfactory  must  be  the  trade  in  superphosphate  of  lime,  which  hai 
at  present  no  definite  or  fixed  composition,  and  which  may  be  of 
better  or  worse  quality,  according  to  the  integrity  and  skill  or  the 
cupidity  and  ignorance  of  the  manufacturer — for  it  is  to  he 
remembered  that  the  term  superphosphate  of  lime,  in  its  preseol 
application,  does  not  refer  to  a  pure  chemical  substance  containiog 
known  proportions  of  different  ingredients,  but  to  very  varioDS 
products  having  little  in  common  but  the  name. 

At  present,  therefore,  it  rests  entirely  with  the  manufacturer  to 
decide  what  shall  be  the  composition  of  the  substance  which  he 
sells  under  the  name  of  superphosphate  of  lime ;  and  so  little 
judgment  and  knowledge  is  in  some  cases  employed  in  its  nurns- 
facture,  that  I  have  several  times  met  with  samples  of  the  maoore 
containing  no  portion  whatever  of  the  substance  it  waa  intended 
to  supply.  Even  with  the  best  intentions  on  the  part  of  the 
maker  there  is  some  little  difficulty  in  obtaining  a  good  arudei 
and  any  error  in  the  substances  employed  or  in  the  mode  of  mixioK 
them  may  easily  lead  to  a  very  unsatisfactory  result. 

My  object  in  the  present  paper  is  to  point  out  what  superphos- 
phate of  lime  is :  to  give  the  composition  of  all  those  supstancei 
which  are  or  may  be  used  in  its  manufacture ;  to  furnish  approxi- 
mative formula  for  the  use  of  each  of  them ;  and  finally,  hj 
showing  what  actually  is^  to  indicate  what  should  be  the  avenge 
composition  and  value  of  a  fair  market  sample  of  this  manure. 

By  this  course  I  may  hope  to  benefit  the  farmer  in  two  waj>: 
by  enabling  those  who  wish  to  do  so,  to  take  advantage  of  the 
different  materials  available  for  the  making  of  superphosphate  for 
their  own  use,  and  by  affording  to  the  less  informed  maker  who 
is  honestly  anxious  to  produce  a  good  manure,  that  amount  of 
acquaintance  with  the  subject  which  shall  ensure  his  success*  In 
so  doing,  I  do  not  think  it  necessary  to  enter  into  a  history  of  tbo- 
manure,  or  to  refer  to  the  practical  results  that  have  been  obtained 
from  its  use,  and  I  shall  confine  myself  U>  the  chemical  part  of 
the  subject,  and  to  the  principles  which  are  involved,  fully  satisfied 
if,  by  so  doing,  I  am  able  to  raise  the  standanl  of  its  general 
manufacture  to  the  perfection  at  which  the  best  makers,  have 
already  arrived,  and  of  its  use  to  that  of  the  most  intelligent 
turnip  growers  of  tliis  country. 

There  are  several  compounds  of  phosphoric  acid  and  lime 
known  to  chemists,  but  of  these  two  only  in  any  way  concern  us 
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at  present :  these  are  the  neutral  phosphate  of  lime,  sometimes 
called  ''  bone  earth  phosphate/*  because  it  forms  the  chief  earthy 
constituents  of  bones;  and  the  bi-phosphate,  or,  as  it  is  otherwise 
nimed,  the  acid  phosphate  of  lime. 

The  term  bi-phosphate  of  lime  will,  in  the  present  paper, 
dways  be  employed  m  speaking  of  the  true  chemical  substance, 
the  term  *'  superphosphate  **  being  reserved  for  the  commercial 
nixtare  sold  under  that  name.  It  is  to  be  borne  in  mind  then 
that,  in  the  remarks  that  immediately  follow,  we  are  speaking  only 
of  the  true  chemical  compounds ;  the  phosphate  and  bi-phosphate 
of  lime,  as  we  are  practically  acquainted  with  them,  being  always 
largely  mixed  with  other  substances,  as  will  presently  appear. 
Pare  neutral  phosphate  of  lime  consists  in  the  100  parts  of — 

Phosphoric  Acid      .        •        .        •    48i 
Lime 61^ 

100 

It  if  only  very  slightly  soluble  in  water,  but  more  so  in  water 

in  which  carbonic  acid  gas  is  dissolved,  and  also,  it  is  said,  in 

lolation  of  common  salt  and  some  other  salts.     The  ease  with 

which  any  substance  can  dissolve  in  water  or  other  solvents  is 

very  much  influenced  by  its  mechanical  condition :  and  this  for 

obvious  reasons.     The  more  finely  we  powder  and  break  up  a 

lomp  of  rock-salt  or  of  alum,  the  more  readily  will  it  dissolve  in 

^ter.     There  is  a  greater  amount  of  surface  exposed  to  the 

lolvent  action  of  the  water,  and  more  effect  produced  in  a  given 

time.     Sooner  or  later,  however,  the  rock  salt  and  the  alum  will 

iissolve  whatever  may  be  the  size  of  the  lumps.     But  in  some 

lubstances  known  to  chemists  an  alteration  in  the  state  of  aggre- 

j^tion — in  the  subdivision  of  the  particles — gives  rise  to  altogeiher 

3ew  and  different  chemical  properties,  at  all  events  in  reference 

o  solubility.     Phosphate  of  lime  itself  is  one  of  these. 

Phosphate  of  lime,  as  we  shall  presendy  have  to  explain  more 
n  detail,  occurs  in  a  mineral  state,  and  one  variety  of  this 
nineral  phosphate  is  known  to  us  in  the  form  of  the  coproUtes 
)f  the  crag  and  green  sand  formations.  Some  of  these  coprolites 
ure  excessively  hard,  so  much  so  as  to  take  a  good  polish.  We 
lave  no  reason  to  believe  that  they  have  been  subject  to  the 
iction  of  heat,  but  have  become  solid  as  we  see  them  by  rolling 
3ver  and  over,  probably  under  considerable  pressure.  By 
proper  means  these  stones  can  be  reduced  to  a  very  fine  powder, 
10  as  to  be  entirely  free  from  gritty  feeling  when  rubbed  between 
the  fingers.  Now  any  attempts  to  dissolve  this  coprolite  powder 
in  acetic  acid  (vinegar)  would  entirely  fail :  some  small  portion 
of  the  phosphate  might,  indeed,  be,  after  a  long  time,  found  in 
solution,  but  the  action  at  the  best  would  be  very  inconsiderable. 
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But  it  is  possible  to  dissolve  the  coprolite  in  muriatic  \ 
and  tlie  addition  of  any  alkali  to  the  acid  liquid  will  cau 
bulky  precipitate,  which  is  phosphate  of  lime,  precisely  the  s 
in  composition  as  it  was  before  solution,  but  difiering  evidc 
in  the  bulky  and  light  character  it  has  acquired.  T^is  pre 
toted  phosphate  is  readily  soluble  in  acetic  acid.  I  call  spi 
attention  to  this  point,  because  upon  it  hinges  the  whole  quei 
of  the  manufacture  of  superphosphate  of  lime. 

You  may  have  the  same  chemical  substance  in  two  diffc 
mechanical  states,  which  materially  alter  its  relations  to  solvi 

Some  kinds  of  aggregated  phosphate  of  lime  are  insolubl 
a  weak  acid  like  vinegar ;  on  the  contrary,  when  in  a  light,  bi 
highly  divided  form,  they  become  readily  soluble  in  the  i 
acid ;  and  what  is  true  of  one  solvent  is  relatively  true  of  anc 
— if  by  chemical  action  you  bring  the  phosphate  of  lime  in 
condition  in  which  it  dissolves  readily  in  any  given  weak  i 
which  it  did  not  before,  it  stands  to  reason  that  you  in  the  i 
proportion  increase  its  solubility  in  other  acids  of  a  sii 
character.  And  so  it  comes  to  pass,  that  the  natural  solvei 
the  soil — water  impregnated  with  carbonic  acid — will  readily 
solve  the  precipitated  phosphate,  whilst  it  might  have  little  c 
influence  on  the  original  mineral.  And  it  is  to  be  observed 
no  mechanical  powdering  of  the  coprolite  practically  withir 
reach  will  accomplish  the  change  of  form  which  is  so  e 
brought  about  by  simple  chemical  means. 

Bi'phosphate  of  Lime, — This  combination  of  lime  and  ] 
phoric  acid,  which  exists  in  well-made  superphosphate  of  lin 
not  met  with  naturally  either  in  a  state  of  purity  or  otheri 
it  can  only  be  prepared  by  artificial  means.     The  acid  o; 

f)hosphate  of  lime  contains  in  100  parts,  according  to  the 
vsis  of  Berzelius — 

Phosphoric  Acid        .        .        .71^ 
lime 28J* 

100 

Now,  if  we  make  a  comparison  of  the  composition  of  ihe8< 
products  we  shall  readily  see  that  the  bi-phosphate  of  lime 
tains  much  more  phosphoric  acid  than  the  neutral  phosphat 
may,  indeed,  be  considered  as  a  solution  of  neutral  phosphs 
phosphoric  acid,  just  as  we  have  spoken  but  now  of  a  sal 


*  Rzperimenti  have  been  made  in  my  own  laboratory  by  digesting  pceci] 
phosphate  of  lime  in  phosphoric  acid  until  the  acid  liquid  refused  to  d^wi 
further  portion,  and  the  result  has  accorded  very  closely  with  the  above  nn 
We  may  safely  beliere  therefore  that  when  phosphoric  acid  acts  freely  upon  phi 
of  lime,  in  a  proper  state  of  subdivision,  the  liquid  will  contain  a  compoand  i 
we  have  described. 
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[  the  phosphate  in  acetic  acid.  As  the  only  difference  between 
be  neutral  and  bi-phosphate  is  in  the  relative  proportion  of  its 
Df^redients,  there  will  manifestly  be  two  methods  by  which  we 
Bight  set  about  converting  the  one  into  the  other.  Either  we 
■ay  add  phosphoric  acid^  or  we  may  take  away  lime. 

The  latter  method  is  the  only  one  practicable  in  a  manufac- 
Uiring  sense^  and  it  is  accomplished  in  this  way : — Phosphoric 
Kid  is  what  chemists  call  a  weak  acid,  that  is  to  say,  it  does  not 
Boite  with  alkalies  and  earths  in  so  powerful  a  manner  as  some 
oiher  acids.  Sulphuric  acid,  on  the  contrary,  is  a  very  powerful 
sod,  and  is  capable  of  depriving  a  weaker  acid  than  itself  of  any 
hue  with  which  it  may  be  united.  If  sulphuric  acid,  be  added 
to  phosphate  of  lime  it  immediately  lays  hold  of  the  whole  or  of 
a  portion  of  the  lime  according  to  the  quantity  employed,  and 
the  phosphoric  acid  is  either  liberated  or  remains  united  with  a 
asaller  quantity  of  lime. 

In  order  to  make  this  part  of  the  subject  understood,  it  will  be 
secessary  to  put  a  case. 

Let  us  suppose  that  100  parts  or  pounds  of  chemically  pure 
fkotphate  of  lime  are  taken.  This  quantity  contains  48^  parts 
rf  phosphoric  acid.  The  first  point  is  to  ascertain  how  much 
Kme  must  be  taken  away  to  convert  this  neutral  phosphate  into 
Qperphosphate.  It  was  seen  before  that  100  parts  of  pure 
hi-phosphate  contain  71^  parts  of  phosphoric  acid. 

If,  then^  71^  parts  of  phosphoric  acid  produce  100  of  bi-phos- 
thate,  48 j^  parts  (or  the  quantity  contained  in  100  of  the  neutral 
Phosphate)  will  be  equal  to  68  parts  of  bi-phosphate.  In  other 
rords,  100  parts  of  neutral  phosphate  can  be  converted  into  68 
Muts  of  the  bi-phosphate  :  and  this  change  is  to  be  effected  by 
be  abstraction  of  32  parts  of  lime. 

If  we  have  succeeded  in  making  this  plain,  it  will  be  seen 
bat  a  given  quantity  of  neutral  phosphate  is  capable  of  furnisb- 
ig  a  somewhat  less  quantity  of  superphosphate,  and  the  differ- 
Dce  between  the  first  and  the  second  is  the  quantity  of  lime  to 
e  removed.  The  next  point  to  decide  is  the  quantity  of  sul- 
huric  acid  to  be  employed  for  this  purpose ;  and  in  speaking 
f  this,  I  shall  treat  it  quite  irrespectively  of  the  state  in  which 
tie  acid  occurs  in  practice,  and  as  if  we  were  dealing  with  an 
bsolutely  pure  and  undiluted  substance.  The  practicsd  bearing 
f  these  laws  will  be  discussed  subsequently.  41^  parts  of  lime 
ombine  with  58^  parts  of  sulphuric  acid  to  produce  100  parts  of 
olphate  of  lime.  Now^  to  convert  100  parts  of  phosphate  into 
nperphosphate  we  have  found  that  it  is  required  to  abstract  or 
eparate  32  parts  of  lime ;  and  it  will  be  found  that  these  32 
isrts  to  be  separated  will  require  45  parts  pf  acid. 

So  that  the  result  of  our  calculations  is,  that  for  every  100 
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parts  of  abtolate  phosphate  of  lime,  we  most  emfioj  45  parts  d 
absolute  sulphoric  acid,  and  we  shall  obtain  68  parts  ct  fai-phoi^ 
phate  of  lime  and  77  parts  of  sniphate  of  lime.  Bat  thougfaM 
have  spoken  of  abstractii^  or  separating  a  certain  quantity  sf 
lime  from  the  phosphate,  it  is  plain  that  this  is  only  to  be  jmim 
stood  in  a  chemical  sense  ;  the  bi-phosphate  and  the  salphatc  of 
lime  remain  together^  and  the  prodoct  is  a  mistare  of  theses  t«i 
substances. 

li  is  also  }dain^  from  what  has  already  been  said>  that  there  ies 
definite  quantity  of  add  required  to  convert  a  definite  apmatUtf^ 
phosphate  of  lime  into  bi-phosphate — if  less  than  this^qoanti^ii 
employed,  some  of  the  phosphate  remains  unacted  on-  and*  ■» 
chamged — if  mor^  than  enoughis  added,  then  the  more  povserfal'edi 
(the  sulphoric)  proceeds  to  take  the  lime  from  the  bi-phoaplMlBi; 
ai^  if  the  add  be  used  in  great  excess  the  products  would 
ally  be  a  mixture  of  sulphate  of  lime  with  nncombined 
add,  and  a  certain  excess  of  sulphuric  add  also -uncoauhinedt. 

I  have  before  said  that  bi-phosphate  of  lime  can  be  prepwed-l^ 
dissolving  phosphate  of  lime  in  phosphoric  acid.  The 
so  prepared  is  exceedingly  scJuble  in  water,  but  capable, 
crystallized  by  evaporation :  the  solution  of  bi-phospAisteof  li 
add ;  when  brought  in  contact  with  lime,  poiasfay  or  soda;  iuJU 
caustic  state,  or  with  the  carbonates  of  these  bases,,  a  poitieB  at  ths 
phosphoric  acid  is- neutralised,  and  the  phosphate  of  linie-ie]p» 
dpitated  and  rendered  insoluble:  This  point-desenres  gveatatteii- 
tion»  for  it  explains  what  happens  to  the  soluble  phoephateof'tane 
in  the  soil.  We  have  before  seen  that  we  can  convert  the 
and  insoluble  phosphates  of  lime  into  the  bi-phosphate  ocs 
compound,  by  removing  some  of  its  lime,  and  conversely  we:i 
retransform  this  soluble  phosphate  into  the  insoluble  condition^ky 
the  addition  of  lime  or  its  carbonate.  But  by  so  doings  wa  da  not 
recover  the  phosphate  of  lime  in  the  same  form ;  it  i%.  inJssJj 
still  comparatively  insoluble  in  water,  but  it  is  in  the  bnlky  sqk* 
divided  state  in  which  it  is  easily  attacked  by  the  weakest  ad^ 
These  facts  serve  to  explain  the  nature  of  the  advantage.  whieH 
superphosphate  of  lime  possesses  over  phosphate  of  limethafchM 
not  been  treated  with  adds.  It  has  been  frequently  snppeseA 
that  the  superphosphate  of  lime  from  its  solubility  passed  aa^andi 
directly  into  the  roots  of  plants,  but  there  is  every  reason  to  ber 
lieve  that  this  opinion  is  entirely  erroneous.  In  the  first  place  it 
is  very  unlikely  that  a  substance,  possessed  of  powerful  acad.iHO!^ 
perties,  could  enter,  without  injuring  them,  into  the  delicate  rootl 
of  plants ;  and,  in  the  second,  it  is  clear  that  the  superphosphiiB 
of  lime,  when  it  once  becomes  incorporated  with  and  dissolved  bf 
the  moisture  of  the  soil,  must  meet  with  lime  or  other  bases,,  aai 
be  speedily  neutralized.     If,  indeed,  the  value  of  this  sobstaBoe 
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t  a  mamxre  were  in  anj  measure  dependent  on  its  retaining'  its 
mpontion  and  remaining'  in  this  highly  soluble  condition  in 
!»  soil,  we  could  not  expect  to  see  its  application  productive  of 
■J  good  result  on  soils  which  contain  even  a  moderate  quantity 
C'lLme,  much  leas  on  those  of  the  chalk  and  limestone  districts, 
hofessor  Liebig,  who  suggested  the  use  of  this  manure  in  the 
bsl  edition  of  his  '  Chemistry  of  Agriculture/  says,  in  speaking 
if  this  points— "In  a  few  seconds  the  free  acids  unite  with  the 
bsses  oonCained  in  the  earth,  and  a  nentral  salt  is  formed  in  a  very 
bw  state  of  division."  In  some  cases  the  neutralizing  base  may 
bt  potash  or  soda»  and  then  an  alkaline  and  highly  soluble  phos- 
pfatie  is  formed,  but  tho  quantity  of  lime  existing  in  most  culti- 
fited  soils  would  tend  to  convert  the  soluble  phosphate  of  lime 
wholly  into  neutral  phosphate  of  the  same  base. 

If  the  view  now  taken  be  correct,  the  sole  advantage  of  adding 
adphnric  acid  to-  any  substance  containing  phosphate  of  lime  is 
to  produce  a  soluble  compound,  not  for  direct  use  of  the  plants, 
lot  which  shall  penetrate  intimately  a  large  portion  of  soil,  and 
then  reproduce  the  phosphate  in  a  state  of  the  finest  subdivision, 
mi  more  perfeody  cUstribnted  throughout  the  particles  o£  earth 
thn  it  CDold  be  by  any  mechanical  process. 

Theiware  two  points  to  be  attended  to  in  relation  to  this  pert  of 
•v  subject.  The  first  is  the  gtibdivtsion  (by  chemical  not  mecha- 
■csl  means)  of  the  phosphate  of  lime;  the  second,  the  diS' 
tnbution  of  this  substance  (also  by  chemical  and  not  by  mechani- 
cd  means)  through  the  soil.  We  will  take  a  simple  case  for 
iUattrataon.  Suppose  that  we  are  desirous  of  convertings  certain 
fHuitity  of  hard  mineral  phosphate  of  lime  into  a  state  in  which 
it  will  be  readily  serviceable  to  v^etation,  and  let  it  be  granted 
thit  although  very  finely  powdered  it  is  in  its  natural  condition 
of  little  use  as  manure — to  this  powdered  phosphate  we  add 
lolphuric  acid,  which  converts,  as  we  have  before  seen,  the  inso- 
loble  phosphate  into  bi-phosphate,  the  product  being  the  well- 
bown  "  superphosphate.**  Supposing  further,  that  we  divide  this 
Product  into  two  portions — to  the  one  we  add  lime  or  chalk,  and 
hca  incorporate  it  with  the  soil,  whilst  the  other  is  dissolved  in 
rater  and  so  applied.  In  either  case  the  same  precipitated 
)hosphate  of  lime  is  the  ultimate  result ;  but  there  is  this  great 
Gfierence  between  the  two  experiments — that  whilst  the  solution 
if  bi-phosphatc  of  lime  distributes  itself  throughout  the  soil  before 
t  meets  with  lime  to  saturate  and  solidify  it,  the  quantity  that  has 
Men  mixed  with  lime  or  chalk  previous  to  use  is  already  saturated 
lod  rendered  insoluble,  and  is  entirely  dependent  on  mechanical 
processes  for  its  perfect  distribution  through  the  soil.  These  facts 
ire,  I  contend,  of  the  highest  importance  both  to  the  manufacturer 
ind  consumer  of  superphosphate.     Thev  are  important  to  the 

p2 
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manufacturer,  because,  as  I  have  reason  to  know  in  manyinstanci 
that  have  come  to  my  notice,  he  is  apt  to  think  that  he  has  don 
his  duty  if  he  employs  the  prescribed  quantities  of  phospbori 
substances  and  acid  to  dissolve  them,  makings  it  a  matter  of  cod 
venience  to  himself  as  to  what  he  subsequently  adds  to  dry  up  tb 
mixture  and  render  it  portable  and  fit  for  use ;  and  should  hi 
choose  chalk  for  this  purpose,  which  not  unfrequently  happens,  i 
is  clear  that  the  consumer,  whilst  he  has  the  advantage  of  mi 
division,  loses  that  of  distribution.  They  are  important  to  the  em 
sumer  ;  inasmuch  as  attention  to  this  point  will  preserve  him  firai 
mixing  the  superphosphate  with  those  substances  which  are  Ukd; 
to  prevent  its  equal  distribution  through  the  soil.  To  this  subjed 
however^  we  shall  have  occasion  to  recur  hereafter. 

Having  now  endeavoured  at  some  length  to  show  that  the  objac 
of  the  manufacturer  should  be  the  production  of  a  highly  solubl 
phosphate  of  lime,  and  that  the  consumer  should  so  employ  it  thi 
the  reconversion  into  the  insoluble  condition  may  take  place  onl; 
in  the  intimate  recesses  of  the  soil ;  and  having  further  insuto 
upon  the  distinction  between  mere  subdivision  and  disiribuHm 
the  former  of  which  is,  in  my  opinion,  only  half  complete  withon 
the  latter,  I  shall  pass  on  to  describe  very  shortly  the  substance 
employed  in  the  manufacture  of  superphosphate,  and  to  show  win 
circumstances  should  guide  us  in  their  use,  leaving  to  a  later  pii 
of  the  paper  to  ofier  any  practical  suggestions  that  may  arise  Croo 
a  careful  consideration  of  the  various  principles  involved. 

It  is  plain  from  what  we  have  already  said  that  superphotphsti 
of  lime  may  be  made  from  sulphuric  add  and  any  substance  con 
taining  phosphate  of  lime.  The  substances  that  are  or  can  b 
employed  in  the  manufacture  are — 

Bones,  either  boiled  or  raw. 

Bone  ash. 

Bone  or  animal  charcoal, 

Guano,  especially  the  African  variety. 

The  so-called  coprolites  of  the  crag  and  chalk  for 

mations. 
And  the  phosphorite  or  mineral  phosphate  of  Estre 

madura  and  the  United  States. 

Some  other  substances  are  occasionally  employed,  not,  indeec 
as  sources  of  phosphate  of  lime,  but  under  the  impression  thi 
they  improve  the  manure,  or  because  they  are  useful  in  drying 
up  and  bringing  it  to  a  proper  consistency.    We  shall  take  anothc 
opportunity  of  showing  in  what  way  they  are  employed. 

I  shall  separately  describe  in  as  few  words  as  possible  tfa 
phosphoric  substances  above  enumerated,  and,  after  giving  aai 
iyses  of  some  of  them,  I  shall  point  out  what  quantity  of  acid  i 
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itoreiicdlly  required  to  produce  the  most  perfect  manure,  and 
'bat  its  composition  would  be  when  so  made,  it  being  of  course 
liiderstood  that  in  practice  it  is  not  easy  and  not  always  desirable 

0  attun  ibis  end.  But  before  doing  this  it  is  necessary  that  I 
liould  say  a  few  words  of  sulphuric  acid  itself.  Sulphuric  acid  is 
mown  in  commerce  in  two  forms,  both  of  which  are  solutions  of 
be  true  acid  in  water,  differing  from  each  other  only  in  their 
itrength.  Sulphuric  acid,  as  it  issues  from  the  large  leaden 
ditemflor '' chambers  "  in  which  it  is  made,  is  not  of  the  greatest 
strength  which  it  is  possible  to  attain.  But  this  acid,  which  is 
known  as  **  brown  "  or  '*  chamber  "  acid,  is  very  largely  consumed 
far  various  manufacturing  purposes.  It  can  be  concentrated  by 
toiling  it  down  in  glass  or  platinum  vessels,  and  is  then  called 
''oil  of  vitriol."  The  brown  acid  and  oil  of  vitriol  differ  as 
before  said  in  strength  and  also  in  density — the  more  the  acid  is 
ooDcentrated  the  heavier  it  becomes.  In  its  most  concentrated 
fam  it  is  only,  however,  a  solution  of  sulphuric  acid — the  real 
chemical  compound  sulphuric  acid  being  unknown  to  commerce. 
In  the  remainder  of  this  paper  in  speaking  of  real  sulphuric  acid 

1  must  be  understood  to  mean  the  chemical  substance,  of  which 
in  oil  of  vitriol  and  chamber  or  brown  acid  we  have  only  solu- 
tions of  differing  strengths.  The  strength  of  solutions  of  sul- 
phuric acid  is  easily  ascertained  by  finding  their  density,  which 
can  be  done  by  any  person  by  the  aid  of  little  glass  balls  or  beads 
ioM  by  the  philosophical  instrument  makers;  and  as  it  is  impos- 
lible  to  judge  with  any  accuracy  of  the  strength  of  the  acid  by  its 
appearance,  no  person  who  attempts  to  make  superphosphate  of 
lune  for  sale>  and  indeed  no  farmer  who  makes  it  for  his  own  use 
to  any  very  considerable  extent,  should  fail  to  take  advantage  of 
this  simple  means  of  ascertaining  the  strength  and  purity  of  the 
material  which  he  is  using.  At  the  end  of  this  paper  I  shall 
place  a  table  constructed  by  Dr.  Ure,  which  shows  the  quantity 
of  real  acid  contained  in  soluticms  of  sulphuric  acid  of  different 
densities,  and  which  will  be  found  useful  to  those  who  may  not 
have  access  to  treatises  on  chemistry.  By  reference  to  this  table 
it  will  be  seen  that  the  strongest  oil  of  vitriol,  of  specific  gravity 
(or  density)  1*8485  (water  being  1-000),  contains  in  100  parts 
Bl^  parts  of  real  acid.  The  brown  or  chamber  acid  is  much 
ireaker  and  of  course  lighter — its  density  is  usually  from  about 
1*600  to  1  700,  and  every  100  parts,  at  160  sp.  gr.,  contain  58, 
uid  at  1*70  contain  64^  parts  of  real  acid.  By  the  first  column  of 
the  table  we  see  that  acid  of  this  latter  strength  may  be  looked 
upon  as  a  mixture  of  79  parts  of  oil  of  vitriol  and  21  parts  of 
water. 

These  few  remarks  may  perhaps  suffice  to  enable  us  to  calcu- 
late the  quantity  of  either  of  these  acids  that  it  may  be  necessary 
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to  add  to  Buy  of  the  phosphoric  substances  which  will  oome  bei 
us,  and  we  now  proceed  to  their  description. 

Bones — in  the  natural  state — that  is  to  say  ^'  raw  '*  or  nnboi 
— contain  a  certain  quantity  of  moisture  and  fat^  a  ivrge  f 
portion  of  cartilage  or  gfelatine  and  of  phosphate  of  lime,  wid 
smaller  quantity  of  carbonate  of  the  same  base^  small  porti 
of  magnesia  and  alkaline  chlorides  and  sulphates  are  alsofoo 
in  bones,  but  in  reference  to  our  purpose  they  are  wholly  oni 
portant.  The  quantity  of  water,  fat«  and  getatkie  in  bones  lai 
in  every  different  animals  and  in  the  same  animals  of  differ 
ages,  so  that  it  is  impossible  to  give  any  analysis  of  them  t 
shall  apply  to  all  cases.  Our  chief  concern  is  with  the  phospba 
and  carbonates  of  lime^  the  quantity  of  which  may  be  judgtti 
with  snfGcient  accuracy. 

The  following  numbers  will,  I  think,  pretty  well  represent i 
composition  of  raw  bones : — 

Water,  fat,  and  cartilage  or  gelatine   .  •         .48 

Phosphate  of  lime,  with  Bmall  quantities  of  phosphate 
of  magnesia  ........    46 

Carbonate  (^  lime 4 

Alkaline  chlorides  and  sulphates,  &c 2 

100 

Of  the  first  item  we  may  allow  perhaps  12  parts  for  water  i 
8  parts  for  fat,  leaving  the  proportion  of  gelatine  at  28per  oei 

It  is  important  that  attention  should  now  be  called  to  the  el 
which  carbonate  of  lime  must  have  upon  our  calculations,  wb 
ever  it  occurs  in  company  with  the  phosphate.  The  first  acticn 
the  acid  is  upon  the  carbonate,  the  lime  of  which  most  be  n 
tralized  by  sulphuric  acid  before  the  phosphate  can  be  attadb 
and  in  using  those  phosphoric  materials  which  contain  mnch  c 
bonate  of  lime,  such.as  the  Suffolk  coprolites,  a  great  deal 
waste  must  necessarily  occur  from  this  cause ;  and  for  the  si 
reason  the  product  will  contain  considerably  more  sulphate 
lime  than  is  accounted  for  by  the  action  of  the  add  on  the  pk 
phate. 

Every  100  parts  of  carbonate  of  lime  require  80  parti 
real  sulphuric  acid  to  convert  them  into  sulphate  of  lime,  \ 
this  quantity  is  contained  in  98  parts  of  oil  of  vitriol  and  , 
parts  of  brown  acid  (sp.  gr.  )*70).  The  carbonic  acid  is  dri 
off  in  the  process;  and  as  this  constitutes  44  parts  of  100  of  i 
bonate  of  lime,  56  of  lime  unite  with  the  80  parts  of  read  acif 
produce  136  parts  of  the  sulphate  :  but  sulphate  of  lime  un 


*  In  a  former  paper  I  estimated  the  proportion  of  gelatine  in  raw  bonei 
cent.,  and  the  nitrogen  consequently  supplied  by  them  at  6  per  cent.    I  havo  n 
to  think  that  this  estimate  was  too  high  for  raw  bones,  thougli  it  would  apply 
lAlecable  oomctnefs  to  bouei  de]jti?ed  «f  tlieir  water  aud  fiit. 
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iih  water  to  form  gypsom^  and  the  quantity  of  water  with  which 
86  parts  would  combine  is  35  pirts ;  to  that^  in  acting  on  100 
irU  of  carbonate  of  lime  by  sulphuric  acid,  we  produce  171  parts 
tlEfypsam. 

We  proceed  to  calculate  the  theoretical  quantity  of  acid  to  be 
Qilied  to  100  lbs.  of  bones  having  the  composition  given  in  the 
nalysis : — 4  lbs.  of  carbonate  of  lime  will  neutralize  about  3^ 
hs.  of  real  add,  which  is  furnished  in  round  numbers  by  4  lbs.  of 
slof  vitriol  and  by  5  lbs.  of  brown  acid  (sp.  gr,  1*70).  The 
pndttct  will  be  6  lbs.  of  gypsum. 

The  acid  next  attacks  the  phosphates,  which  may  practically 
ke  oomidered  as  consistiog  entirely  of  phosphate  of  lime.  By 
ttlcniations.  previously  given  (page  209),  the  46  parts  of  phosphate 
sTlime  will  be  entirely  converted  into  bi-phosphale  by  25  lbs.  of 
ttl  of  vitriol  or  by  32  lbs.  of  acid  of  density  1  *70. 

It  is  to  be  understood  that  the  phosphate  and  carbonate  are  the 
only  substances  in  bones  that  serve  to  neutralise  or  use  /up  the 
add;  for  although  sulphuric  acid  attacks  gelatine  and  other 
animal  matters,  it  does  not  do  so  to  any  considerable  extent  without 
lieat,  especially  when  diluted.  Great  heat  is  undoubtedly  produced 
in  the  mixture  of  bones  and  acid,  and  the  former  are  blackened 
bj  the  combined  action ;  but  this  very  heat  serves  to  accelerate 
the  solution  of  the  bones  and  to  employ  the  acid  to  its  legitimate 
purpose.  I  do  not  believe,  therefore,  that  any  considerable 
amount  of  add  is  got  rid  of  except  by  the  carbonate  and  the 
idkMphate. 

100  lbs.  of  raw  bones  then  require  of  oil  of  vitriol — 


To  neutralize  the  carbonate  .       ..        .        •        .4 

To  convert  the  whole  phosphate  into  bi- phosphate         .  25 

29 

So  iar-aa^ne  are  in  a  position  to  judge,  therefore,  from  chemical 
bta,  which  in  such  a  case  are  paraoMunt,  we  are  using  abund* 
ace  of  acid  when  we  employ  oQ  of  vitriol  to  the  extent  of  l-3rd 
f  the  weight  of  the  raw  bones ;  that  is  to  say,  always  supposing 
hat  the  bones  are  finely  crushed,  the  acid  sufficiently  diluted,  and 
ke  mixiure  well  made. 

I  think  the  recommendation  that  has  been  made,  and  very 
ommonly  acted  upon,  of  treating  the  bones  with  ane-^/f  their 
reight  of  oil  of  vitriol,  is  so  far  unfor^nate  that  isrmers  have 
een  thereby  put  to  an  unnecessary  expense,  for,  as  will  pre- 
ently  appear,  the  acid  is  by  far  the  most  costly  material  in  the 
lanuiacture.  One-third  of  acid  seems  quite  enough,  especially 
rhen  the  farmer  makes  the  superphosphate  tor  his  own  use, 
lecause  it  is  not  important  to  hun  to  decompoae  the  whole  of 
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the  phosphate^  which  will  eventually  come  into  operation  as  t 
manure,  although  at  a  later  pefiod  of  the  growth  of  the  plant. 

Neither  does  it  appear  that  any  slight  error  or  understtte- 
ment  of  the  percentage  of  phosphate  of  lime  in  raw  bones  will 
make  the  difference  to  which  we  are  calling  attention.  Know- 
ing the  composition  of  the  bones  and  the  quantity  of  acid  em- 
ployed, we  may  readily  calculate  what  would  be  the  compositioB 
of  a  mixture  such  as  we  have  described  after  it  had  dried  up  to 
a  given  extent.  My  experience  of  superphosphate  of  lime,  ai  it 
occurs  in  the  market,  would  induce  me  to  fix  the  proporliooof 
moisture  at  about  10  per  cent.,  and,  if  some  specimens  exceed 
this  proportion,  the  greater  number  of  well-made  samples  fill 
short  of  it.  The  mixture  of  100  lbs.  of  raw  bones  and  29  lbs.  ol 
oil  of  vitriol  would,  after  drying  up,  give  a  product  having  the 
following  composition  in  100  parts : — 

Moisture         •        •         .         .10 
Animal  matter  and  fat     .         .27 
Hydrated     sulphate     of  lime 
(gypsum)     •         .        •        .39 

I  Equal  to  35  parts  of  boas' 
Bi-pho6phate  of  lime,  soluble   •    24v     earth  phosphate  rendered 

I    soluble. 

100 

The  animal  matter  (gelatine),  being  about  21  per  cent.,  woolc 
furnish  1^  lb.  of  nitrogen^  equal  to  rather  more  than  1|  lb.  o! 
ammonia. 

In  the  above  statements  no  neutral  or  insoluble  phosphate  i 
mentioned,  because  it  is  supposed  to  be  entirely  converted  iDti 
bi-phosphate.  We  must  repeat  that  this  is  practically  impossible 
the  manufacturer  will  either  fall  somewhat  short  of  the  entir 
decomposition  of  the  phosphate,  or  he  will  go  beyond  it,  settio] 
phosphoric  acid  free,  which  to  the  consumer  is  by  no  means  a 
objection.  But  it  is  certainly  an  object^  especially  when  th 
phosphate  employed  is  of  mineral  origin,  to  exceed  rather  tha 
fall  short  of  the  mark,  so  as  to  leave  none  of  the  insoluble  phoi 
phate  unacted  on. 

I  pass  on  now  to  consider  the  manufacture  of  this  manni 
from  boiled  bones,  in  which  state  probably  by  far  the  larg< 
proportion  of  them  are  used. 

When  bones  are  boiled  their  fat  is  separated,  and  a  gofl 
deal  of  the  gelatine  or  glue  is  at  the  same  time  extracted.  Tl: 
fat  separates  pretty  readily,  but  the  bones  require  lengthenc 
boiling  to  extract  much  of  the  gelatine.  They  will  be  more  < 
less  altered,  therefore,  according  to  the  purpose  with  which  the 
have  been  boiled.  If  the  fat  alone  has  been  taken  out,  tl 
only  change  necessary  in  the  formula  given  for  the  raw  bon< 
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>e  the  use  of  (say)  1-IOth  part  more  acid^  supposing  the 
I  to  be  as  dry  as  they  were  before  the  fat  was  removed, 
in  point  of  fact^  as  the  fat  is  separated,  water  takes  its  place, 
practically  we  should  be  sufficiently  near  the  truth  if  we 
oyed  the  same  quantity  of  acid  to  bones  which  have  been 
i  for  their  fat  as  to  the  raw  bones.  But  the  difference  is 
lerable  when  much  gelatine  has  been  separated  by  the  glue- 
T.  I  give  below  an  analysis^  made  in  my  laboratory,  of 
1  bones,  from  which  the  whole  of  the  fat  and  a  great  deal  of 
elatine  have  been  separated. 


Moisture 

.     10 

Animal  matter,  &c. 

.     16 

Sand      •         .         •         •         . 

.      3 

Phosphate  oflime    . 

.     60 

Carbonate  of  lime    . 

.     11 

100 

is,  no  doubt,  is  an  extreme  case ;  the  animal  matter  not 
-  usually  so  much   removed  by  boiling.     The  quantity  of 
vitriol  required  to  convert  the  phosphate  of  100  lbs.  into 
osphate  here  will  be — 

For  the  carbonate    ....     11  lbs. 
For  the  phosphate  •         •         •         .    33   „ 

44   „ 

e  quantity  of  acid  to  be  employed  more  nearly  approxi- 
;  to  one-half  than  in  the  former  case ;  but  even  here  the 
f  one- third  of  acid  would  give  a  percentage  of  soluble  phos- 
much  larger  than  we  are  accustomed  to  meet  with  in  the 
commercial  samples.  I  shall  give  the  composition  of  a 
phosphate  which  would  result  from  the  mixture  of  100  lbs. 
e  abt)ve  boiled  bones  with  33  lbs.  and  44  lbs.  of  oil  of 
I  respectively : — 


With  33  Ibt.  of 
Oa  of  Vitriol. 

Moisture 10 

Animal  matter  .  .  •  .12 
Sand,  &c.  .  •  .  .  •  2 
Hydrated  sulphate  of  lime,  gypsum  42 
Bi-phosphate  of  lime  .  .  .20 
Neutral  insoluble  phosphate  of  lime    14 

100 


With44lbt.of 
Oil  of  Vitriol. 

10 

11 

2 

51 

26 
none 

100 


e  quantity  of  nitri^en  in  both  these  cases  would  be  small, 
nimal  matter  being  low  in  percentage.     The  first  would 
ibout  7-lOths  per  cent.,  equal  to  a  little  more  than  8-lOlhfl 
»nia ;  and  the  second  rather  less. 
w-(uh  and  Bone^lack  or  Animal  Charcoal. — Bones^  when 
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heated  in  an  open  furnace,  are  redueed  to  a  .white  ash.  I  ( 
not  imagine  that  this  is  often  done  with  the  view  of  makii 
superphosphate  from  the  pn)duct8,  as,  whilst  nitrogen  s 
ammonia  have  so  high  a  value,  it  would  be  a  veiy  viiHme  k 
wasteful  process  ;  but  I  am  given  to  understand  that  t^  hoi 
of  whales  and  other  animals  have  been  occasionally  so  banit 
render  them  lighter  and  more  portable  and  prevent  the  daB( 
arising  from  their  heating  in  the  holds  of  vessels  .in  which  .tt 
are  to  be  brought  to  this  country. 

Bone-ash  would  contain  on  an  average  perhaps  from  80  lo 
per  cent,  of  phosphate,  and  from  8  to  12  per  cent,  of  carbon 
of  lime.  Animail  charcoal  is  prepared  by  heating  bones  in  cli 
iron  vessels,  such  as  gas-retorts.  It  is  used  very  largely  by  t 
sugar- refiners,  and  comes  into  the  possession  «£  the  manui 
maker  only  when  it  has  ceased  to  be  of  any  service  to  the  form 
When  originally  made,  animal  charcoal,  or  bone-black,  contain 
considerable  percentage  of  charcoal,  but  after  it  has  been  bum 
over  and  over  again,  until  it  ceases  to  possess  any  discolour! 
power  for  the  syrups  of  the  sugar-boiler,  the  proportion  of  chi 
coal  is  very  much  reduced,  and  the  phosphate  proportioin 
increased.  I  have  found  the  waste  animal  charcoal  to  contain  in 
65  to  75  per  oent.  of  phosphate  of  lime,  with  10  or  12  per  ce 
of  carbonate,  and  about  the  same  quan^ty  of  charcoal.  I 
both  this  and  bone-ash  vary  very  much  in  quality^  and  in 
cases  it  is  necessary  to  ascertain  their  composition  by  analj 
•before  employing  them  largely  in  the  manufacture  of  auperph 
phate.  They  are  seldom  the  basis  of  this  nwnorey  but  onlgr'i 
of  the  ingredients. 

Superphosphate  qf'Kjne  j^rom  coprolites -^^The  oopmlitei  of 
erag  formation  are  obtained  abundantly  «id  cheaply,  ud  h 
been  extensively  employed  as  a  source  of  phosphoric  «cid 
the  manufacture  of  the  soperpospbate.  They  are  very  hard,  i 
are  only  attacked  with  any  energy  by  sulphuric  add  after  tl 
have  been  reduced  to  a  fine  powder. 

The  following  numbers  will  represent  approyiaMtowty  llwci 
position  of  these  fossils  ;  they  are  the  results  of  an  analysis  m 
by  me  some  time  ago  of  a  sample  taken  from  a  heap  of 
powdered  ooprolite : — 

Water  <of  comhiaation)  and  a  Httie-  bitanaaousrinatter  10 

Sand,  clay,  and  oxide  of  iron 21 

Carbonate  of  lime     •        .         w        .        •        •        •  10 

Phosphate  of  lime 56 

Fluoride  of  calcium,  with  small  portions  of  alkaline  sid- 

-phsies  and  clik>iides  •        •        •        •        ^        •  3 

Too . 

It  is  very  possible  that  ihe  compoaitioa  of  samples  4»f.4ppfi 
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cqirolite  mighl,  ^rom  a  variety  of  circmBstanceS)  be  found  to 
my  from  time  to  time,  and  the  above  statement  is  therefore  only 
qiplicable  as  a  general  rule.  It  is  said  that  the  carbonate  of  lime 
in  panicular  is  sometimes  in  considerably  lai^er  proportion  than 
that  g:iven  above.  In  dissolviag  coprolite  powder  in  sulphuric 
tdd  an  escape  of  hydrofluoric  acid  takes  place^  and  some  of  the 
sniphuric  aad  is  neutralized  by  the  lime  of  the  fluoride  of  cal- 
dam.  In  the  case  of  the  coprolites  it  is  needless,  however, 
to  complicate  the  matter  by  making  allowance  for  this  cir- 
CDmstance. 

To  convert  the  phosphate  of  lime  of  100  lbs.  of  Suffolk  copro- 
file  entirely  into  bi-phosphate  would  require,  of 

Oil  of  vitriol,  to  neutralize  the  oarbonate        .     10  lbs. 
For  the  phosphate 31    „ 

41    „ 

The  product,  when  dried  up,  would  "have  something  like  the  fol- 
loffixig  composition  in  100  parts: — 

Moisture 10 

Hydrated  sulphate  of  lime  (gypsum)     .        ..         .49 

Bi-phosphttte  of  lime 25 

Itad,  clay,  \&e. 16 

100 

In  the  above  products  Atere  would  not  of  course  *be  any  animal 
iBttter,  as  phosphate  of  lime  is  a  purely  mineral  substance ;  but 
it  is  very  seldom  that  a  mixture  of  sulphuric  add  and  coprolites 
done  would  be  sold  as  superphosphate  of  lime,  oriless  it  were  dis- 
tiacfly  so  stated.  'By  conventional  understandinof  the  commercial 
"^soperjAiosphate  **  is  a  mixture  of  soluble  phosphate  with  unimal 
itibstances  or  ammoniacal  salts — more  or  less  resembling,  in 
hcty  the  product  that  would  result  from  the  treatment  of  bones 
^th  acid. 

The  phosphoric  fossils  of  the  upper  and  lower  greensand 
brmaiions  may  of  course,  when  obtainable  in  sufiicient  quantity, 
)e  suiMtituted  for  those  of  the  crag.  It  will  be  sufficient  here 
o  state  that  the  fossils  of  the  upper  greensand  contain  from  55 
o  60  per  cent,  of  phosphate,  and  8  to  10  of  carbonate ;  and  those 
f  the  lower  greensand  from  38  to  40  per  cent,  of  phosphate, 
rith  little  or  no  carbonate.  This  latter  circumstance  is  of  much 
dvantage  in  the  economy  of  the  acid,  and  in  spite  of  their  lower 
percentage  of  phosphate  they  would  furnish  more  soluble  pboa- 
>hate  for  a  given  expense  than  those  of  the  crag  or  the  upper 
p^ensand. 

Superphosphate  from  the  Phosphorite  of  Eitremadura  and  the 
United  States. — The  phosphorite  of  Spain  has  not  been  imported 
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into  this  country  to  any  considerable  extent,  in  consequence  of 
the  great  expense  of  getting  it  on  board  ship  ;  at  present,  there- 
fore,  it  is  not  likely  to  be  of  practical  importance  in  the  znanuhO" 
ture  of  superphosphate  of  lime. 

Dr.  Daubeny's  analysis  of  this  substance*  is  as  follows: — 

Silica 1-70 

Peroxide  of  iron  .  .  .  .  3*  15 
Fluoride  of  calcium  ....  14*00 
Phosphate  of  lime     •         .        •         .81*15 

100*00 

In  a  small  sample  of  this  same  deposit,  presented  to  the  B/ospl 
Agricultural  Society  by  Mr.  Kimberley,  I  found  41^  per  cent  of 
phosphoric  acid,  equal  to  85)  per  cent  of  bone-earth  phosphate; 
so  that  this  phosphorite  is  very  rich  in  phosphoric  acid.  The 
Spanish  mineral  contains  no  carbonate  ;  but  Dr.  Daubeny  foDsd 
in  it  14  per  c^nt.  of  fluoride  of  calcium^  which,  as  we  befon 
mentioned,  reduces  the  effective  strength  of  the  acid  mixed  wilh 
it.  Every  100  parts  of  fluoride  of  calcium  will  saturate  103 
parts  of  real  sulphuric  acid,  or  120  of  oil  of  vitriol;  and  alkn^ 
ance  must  be  made  for  this  circumstance  in  apportioning  the  acid 
to  be  employed.  The  American  phosphorite  has  only  been  Isldy 
introduced  to  our  notice.  It  is  described  as  occurring  in  beds  of 
considerable  thickness,  and  extending  over  a  large  district  of 
country,  in  the  states  of  New  York  and  New  Jersey. 

In  a  sample  of  this  phosphorite  from  New  Jersey  I  foflnl 

25 '  3  per  cent,  of  phosphoric  acid,  equal  to  52  per  cent,  of  booe- 

earth  phosphate,  with  a  large  proportion  of  fluoride  of  calduni 

and  20  per  cent,  of  quartz  sand.     I  have  also  examined  a  samplo 

from  the  state  of  New  York,  presented  to  the  Society  by  A'* 

B.  P.  Johnson,  of  New  York.     Many  pounds  of  the  mateiial 

were  broken  up,  so  as  to  ensure  an  average  result,  which  was  tf 

follows : — 

Bituminous  matter  and  water  expelled  at  a  red  heat  0*68 

Substances  insoluble  in  acid,  chiefly  quailz  sand     .  16*79 

Silica  (soluble  in  acids) 0*65 

Phosphoric  acid,  equal  to  62'27  bone-earth  phosphate  90 '2D\ 

Lime 40*10 

*  Journal  of  the  Royal  Agricultural  Society,  vol.  v.,  part  ii.,  p.  414.  Dr.  Danboiyf 
however,  expressly  states,  that  the  portion  subjected  to  analysis  was  selected  Uk  ^ 
apparent  purity  and  freedom  from  admixture  with  the  less  phosphwic  materials  of  thf 
rock,  so  liiat  a.  practical  average  would  probably  give  us  a  much  lower  peroeotagt^f 
phosplioric  acid. 

f  The  mean  of  four  determinations  made  by  diflferent  methods  :— 

1st  determination  gave    •         .         29*50 


t:^    ::     :;  :    :   ^:?i;  ^ -- 30.20. 

4th  ,,  ,,     .        •        31*23 


•60  \ 
•33  ( 
•77  f 
•23  J 
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oxide  of  iron 6*47 

gpnetia 1*06 

oride  of  sodium O'OB 

a 0-20 

uh U*25 

phuric  acid trace. 

orine  and  loss  in  analy&is  .        .        •        .3*49 

10000 

eral  phosphate  of  this  composition  will  be  of  somewhat 
due  as  a  source  of  phosphoric  acid  for  superphosphate 
coprolites  of  the  crag.  I  shall  not,  however,  attempt  to 
mula  for  its  treatment  by  sulphuric  acidj  since  it  is  quite 
kt  further  experience  in  the  working  of  the  beds  may 
.he  discovery  of  continuous  layers  of  a  more  uniform 
f  and  less  intermixed  with  quartz  and  other  extraneous 
s  which  reduce  the  proportion  of  phosphoric  acid, 
all,  the  practical  question  is  not  what  percentage  of 
e  of  lime  is  contained  in  a  particular  fragment  of  this  or 
^raly  but  what  will  be  its  average  proportion  on  tens  and 
of  tons ;  and  this  information  can  only  be  satisfactorily 
after  some  considerable  experience  in  the  working  of 
its.  It  is  also  for  our  agriculturists  and  manufacturers 
e  to  remember  that  phosphoric  acid  and  lime  unite  in 
roportions,  forming  compounds,  all  of  which  would  be 
under  the  general  head  of  ''phosphate  of  lime;"  but 
e  as  sources  of  superphosphate  depends  upon  the  actual 
;e  of  phosphoric  acid  and  its  relation  to  the  quantity  of 
le-earih  phosphate  being  in  all  cases  the  standard  of 

Ml. 

hosphate  from  Guano. — Whilst  a  good  supply  of  guano, 
bosphjite  of  lime,  was  to  be  met  with  in  the  market,  this 

was  frequently  resorted  to  for  the  production  of  super-^ 
^  Saldanha  Bay  guano  contains,  on  an  average,  56  per 
.  Patagonian  44  per  cent.,  of  phosphate  of  lime,  unmixed 
quantity  of  carbonate.  Peruvian  guano  contains  usually 
mt. :  it  has  not,  that  I  am  aware,  been  employed  in  any 
IS  the  basis  of  superphosphate,  but  may  with  advantage 

to  the  manure  as  a  source  of  nitrogen  or  ammonia.  It 
f  well  worth  while  also  to  try  a  mixture  of  Peruvian 
;h  oil  of  vitriol  as  a  manure  for  turnips. 
ices  employed  as  accessories  to  the  manufacture  of  Super- 
. — In  treating  any  posphoric  substances  with  sulphuric 
usual  to  employ  so  much  water  that  the  product  is  semi- 
it  all  events  so  damp  as  to  need  the  addition  of  some  dry 
;  material  to  bring  it  to  a  proper  consistency  for  use :  the 
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substances  so  employed  are  animal  charcoal,  kelp,  rape^c 
shoddy^  &c.  Animal  charcoal  is  itself  a  source  of  phosphat 
lime,  and  may  consequently  be  added  at  any  stage  of  the.  pio< 
Kelp  is  a  substance  prepared  from  the  ashes  of  sea^weeds, 
contains  a  large  proportion  of  alkaline  carbonoles;  iu>ndu 
an  ingredient  of  superphosphate  of  lime  appears  to  me  quest 
able — inasmuch  as,  al though  a  certain  quantity  of  alkaline  pi 
phate  may  result  from  its  admixture  with  the  soluble  phospfa 
much  phosphate  of  lime  is  at  the  same  time  precipitated^  aad 
effect  of  using  kelp  will  be  to  reduce  the  total  quMitil^  tff  pi 
phoric  acid  in  solution.  Rape-cake  and  shoddy  may  be-  us 
additions  to  a  manure  made  from  mineral  phosphate  oolj, 
are  not  necessary  in  the  case  of  superphosphate  made*  ffom  h 
and  acid  only. 

The  sulphate  and  muriate  of  ammonia  are  aliso  sddtd  i 
sionally  to  superphosphate  of  lime  with  advantage;  the  b 
however,  by  producing  muriate  of  lime,  causes  the  prodns 
Attract  moistnie,  and  renders  it  very  difficnlt  of  ttanspwrts) 
Dried  blood,  which  is  becoming  an  artide  of  consideraUtrc 
merce,  and  which  contains  from  10  to  12  per  cent;  oP  nitra 
forms  also  a  good  addition  to  a  mineral  superphosphate  both 
drying  material  and  as  suppl3nng  animal  matter. 

Camporitbm  of  Commercial  Superphosp/uxie  ^Xtine.— SaBh  b 
the  means  at  the  disposal  of  the  manufacturer,  let  ns'  n«ii 
what  is  the  nature  of  the  manure  as  actually  suppiiecl  toi 
fanner.  During  the  last  2  or  3  years  I  have  ejcanined'  a 
Ihrge  number  of  samples  sent  to  me,  in  some  cases<  by  the  bir 
in  others  by  the  makers,  of  the  manure.  I  shall  select  fvoni  t 
such  a  number  of  cases  as  will  illustrate  the  question  aad 
sepresent  what,  in  my  opinion,  is  the  compositioD  oA  wt- 
bad,  and  what  of  a  very  good^  sample  of  superpbosph 
and,  as  a  practical  mean,  the  analysis  of  samples  of  mir  am 
quality  will  be  given,  in  proof  that  we  are  not  without  man 
dealers  possessing  both  principle  and  intelligence  enougl 
enable  them  to  supply  the  agricultural  pnbUc  with  m  { 
article. 

The  annexed  are  analyses  of  some  of  the  best  sample 
superphosphate  of  lime  which  have  come  under  my  notice. 
■  The  first  of  these  samples  contains  the  highest  percentag 
soluble  phosphate  that  I  have  as  yet  met  with — it  is  'ak 
entirely  a  mineral  superphosphate.  Nos.  2  and  3  are  emal 
specimens  of  the  manure,  containing,  in  addiUon=  to  a  laif^e  ] 
portion  of  soluble  phosphate,  a  considerable  amount  of  nitra| 
No.  4  is  not  so  peculiar  for  its  quantity  of  soluble  phosphat 
for  the  combination  with  it  of  a  very  high  percentage  of  mUKi{ 
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Analyses  of  Superphosphate  of  lime.  tSupsiior  Samples). 


Ns.1. 

N9.  2.              No.  3. 

No.  4. 

Jtoiihira  •••••»• 
Oiganie  matter  and  nlti  of  aisr 

BHikMphate  oflime'Caoiiible)  ! 
Neotrml  phosphate  (iiisoluble)  . 
Smd,  &a.    ^.^    ,     .... 

llkalioe  folpbaiet  and  moriatet 

14-71 

■     10M8 

18*56 

6*35 

9-98 

36«63 

3-65 

9*66 

14*50 

15*34 

W*72 

2-83 

36*12 

5-83 

3*75 

21-35 

15/45 

1-1-2 

9-70 

40*04 

8-59 

405. 

2e''0O 
9.*  92. 

20*43 
1*97 

31*39 

6-34 

100*00 

100-00 

100-00 

100-60 

Nitragra  Bi  tns  cvgniic.  iwatltr 
and  ammooiacal  salts       .     . 

Reotral  phosphate,  to  which  the 
bi>pliospbs(te  is  equal .     .     . 

TTncEeter- 
miiMcU 

27-20 

2-33' 
22-62 

2-03 
22*78 

3*24 
14-62 

At  the  foot  of  the  tables  I  have  placed,  a  iine  indicating  the 
anovnt  oi  jfrecipHixted  photphatd  which  will  be  fonned  by  each 
mnple  when,  mixed  with  the  aoiL  The  nnmbers  also  indicate 
li^if  mnck  of  the.  neutral  phosphate  has  been  acted  on  and  rea^ 
dered  soluble.  In  comparison  with  these  we  will  now  take  the 
soaljrsea  of  some  bad  samples,  of  which^  I  regret  to  say,,  the 
number  given  is^  relatively. to  those  which  have  passed  through 
myhaiKfl^  very  small. 

Analyses  of  Superphosphate  of  lime  (Inferior  Samples). 


Moistim  •     •    •-    .     •.-•.« 
Organic  matter  and  salts  of  am- 


Bi«phoephataof  lime  (soluble)  • 
Neutral  pho^^te  (insoluble)   • 

Stnd,  &c 

Eydmlad  sulphate  4f  limeX^yp- 

•un>)  •■•*.•. 
Alkaline  sulphates,  muriates,  and 

sabstanoe  undetcrmtned  •     • 


Nitrogen  in  the  er^nic  matter 
and  salts  of  ammonia  •     .     . 

Neutral  phosphate  to  which  the 
bi-pbosphate  is  equal  .     . 


No.  5. 

No.  6. 

No.  7/ 

No.  8.  • 

No.  9. 

11*58 

11-80 

25*19 

9-22 

9*08. 

&-83 

1*61 

23-45 

6M1 

5-21 
2*58 
0*06 
5-67 

3*87 

4-74 

28-32 

2-44 

15*60 

3-41 

24-74 

10*53 

8«66 

2*90 

18-79 

7*41 

26*64 
21*68 

74-98 
0-37 

I  35*44 
100-00 

36-50 

r  50-08 
\    3'08 

100-00 

100-00 

100*00 

lOO-OO 

Undeter- 
mined. 

0-44 

0-12 

0-40 

0-57 

2-*38 

3*79 

7-00 

5-03 

4*29 

The  sample  No.  5  has  evidently  been  mixed  with  kelp  or 
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some  similar  material.  Samples  Nos.  7,  8,  9,  owe  their  inferioritj 
in  great  measure  to  the  parsimonious  use  of  the  acid ;  but,  in  addi- 
tion to  this,  they  must  either  have  been  made  from  a  material  con- 
taining much  carbonate,  or  gypsum  must  have  been  added  to 
them.  In  No.  6  this  latter  fraud  must  undoubtedly  have  been 
practised  :  it  is  a  mixture  of  a  very  small  quantity  of  real  super- 
phosphate with  sulphate  of  lime — the  whole  quantity  of  phosphate 
in  any  shape  not  reaching  3  per  cent. 

The  following  analyses  show  what  an  average  sample  may 
fairly  be  expected  to  reach.  I  by  no  means  allow  that  they  an  to 
good  as  they  ought  to  be,  because  it  is  easy  to  show  that  they  cut 
be  made  better  at  the  present  prices  and  with  a  fair  remnneratioa 
to  the  maker. 

Analyses  of  Superphosphate  of  Lime  (Average  Samples). 


Moisture  •..••.. 

Organic  matter  aiid  salts  of  am- 
monia   •     . 

Bi-phos^ate  of  lime  (soluble)  • 

Neutral  phosphate  (insoluble)  • 

Sand,  &c 

Hydrated  sulphate  of  lime  (gj])- 
ium) 

Alkaline  sulphates,  muriates, 
and  substances  undetermined 


Nitrogen 

Neutral  phosphate  to  which  the 
bi-phosphate  is  equal  . 


No.  10. 


} 


10*45 

10-00 

12*40 

9-79 

7-62 

49-84 


100-00 


0-68 
18-23 


No.  II. 


22-67 

23*99 

10-78 

3-70 

10-16 


100*00 


1*61 
16*85 


No.  12. 


1 


6-94 

15*54 

10-38 

8*15 

2*99 

57*00 


No.  IS. 


100*00 


1*16 
15-31 


18*00 

18*11 
8-32 

14*76 
3*31 

37*50 


100*00 


1*23 
12*27 


M^M. 


2l«4l 

10-M 
809 

13*31 
7-11 


100*01 


0*08 
11*91 


My  experience  leads  me  to  believe  that  the  farmer  in  bayin( 
superphosphate  of  lime  has  a  right  to  expect  that  it  shall  oontaii 
at  the  leak  from  8  to  11  per  cent,  of  bi-phosphate«  whidi  i 
equivalent  to  from  12  to  15  per  cent,  of  the  neutral  phosphate 
rendered  soluble.  He  has  a  right  also  to  expect  that  it  ahouli 
contain  from  ^  to  1^  per  cent,  of  nitrogen,  which  is  an  indicatioi 
of  so  much  animal  matter  or  ammoniacal  salts  being  present,  unle« 
indeed,  he  purchases  a  mineral  superphosphate,  knowing  it  to  b 
such.  Agricultural  experience  seems  at  the  present  time  to  leai 
to  a  judicious  mixture  of  soluble  phosphate  with  animal  mattei 
in  preference  to  a  purely  mineral  manure ;  but  it  must  be  re 
mcmbered  that  this  is  not  indispensable  in  cases  where  the  Ian 
is  in  good  condition,  or  where  farm-yard  manure  is  largely  applie 
for  the  turnip  crop :  in  these  cases  superphosphate  is  applie 
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mainly  for  the  special  influence  that  the  soluble  phosphate  has  in 
forcing  the  plant  rapidly  into  rough  leaf.  If  superphosphate  is 
uied  for  a  special  purpose  and  in  conjunction  with  other  ordinary 
manure,  there  would  appear  to  be  no  good  reason  why  it  should 
not  be  perfectly  efficacious^  although  it  contain  no  particle  of  animal 
or  vegetable  matter  whatever. 

Of  the  loss  sustained  by  the  farmer  in  purchasing  an  inferior 
nmple  of  phosphate  of  lime  it  would  seem  hardly  necessary  to 
speak,  did  we  not  know  how  little  care  or  attention  is  bestowed 
on  these  matters.     If  there  be  any  object  in  adding  sulphuric 
add  to  bones  or  other  phosphoric  substances,  and  if  that  object 
ii  the  production  of  a  soluble  phosphate,  it  seems  pretty  clear 
that  some  of  the  samples  mentioned  are  by  many  times  more 
ralaable  than  others.     Not  to  take  an  extreme  case,  let  us  com- 
pare the  sample  No.  7  with  an  average  sample,  such  as  No.  12. 
Here  we  find  that  the  soluble  phosphate  is  doable  in  the  latter 
what  it  is  in  the  former,  whilst  the  quantity  of  nitrogen  is  as  10 
to  I.     If  the  former  is  worth  7/.  per  ton,  which  in  all  probability 
woald  be  the  price  paid  for  it,  the  latter  must  be  cheap  at  10/. 
But  I  know  that  superphosphate,  having  the  composition  given 
for  sample  No.  10,  can  be  prepared,  and  is  prepared,  and  sold 
in  large  quantities,  at  71,  per  ton ;  and  as  it  is  reasonable  to  sup- 
pose that  it  remunerates  the  dealer  at  this  price,  it  is  not  too 
niQch  to  expect  that  there  should  be  a  corresponding  value  in 
otber  samples  sold  at  that  price.     In  a  former  paper  I  attempted 
to  fix  the  value  of  the  ingredients  of  guano,  and  a  similar  attempt 
will  now  be  made  in  reference  to  superphosphate,  taking  the 
sample  No.  10  as  a  standard.     It  will  be  of  some  importance 
for  our  future  guidance  that  we  should  gain  an  approximative 
notion  of  the  money  value  of  soluble  phosphate  of  lime.     To 
do  so  it  will  be  only  necessary  to  deduct  the  manorial  value  of 
the  nitr<^en  (ammonia)  of  the  insoluble  phosphate  and  of  the 
gypsum  from  that  of  the  mixed  manure,  and  we  gain  at  once 
an  approach  to  that  of  the  bi-phosphate.     The  price  of  ammonia 
has  been  fixed  at  between  5d.  and  6d,  per  lb.  according  as  it  is 
bought  in  one  or  other  of  the  commercial  articles  which  furnish 
it.     Phosphate  of  lime^  in  the  insoluble  state,  is  worth  about 
\(L  per  lb. 

Gypsum  in  the  precipitated  form,  as  a  refuse  from  the  manu- 
Su;ture  of  stearine  candles,  tartaric  acid,  &C.,.  can  be  bought  in 
ilmost  unlimited  quantity  at  from  155.  to  20^.  per  ton;  at  the 
!atter  price  it  will  be  worth  something  more  than  l-4th  of  a 
iarthing  per  lb. 

The  value  of  these  three  substances  in  a  ton  of  sample  No.  10 
will  be  as  follows  : — 
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£»   «.  i. 

Sulphate  of  lime  4  9 '8  (say  50)  per  cent.,  half  a  ton  at  20f.  0  10  0 
Insoluble  phosphate  of  lime    (9*79  per  cent.)  220  Jbs. 

dX\d, 0  13  9 

Nitrogen  '68  per  cent.,  equal  to  '82  per  cent,  of  ammonia, 

or  18^  lbs.,  at  6(/. 0    9  3 

Making £1  13   0 

as  the  value  of  all  the  ingredients^  with  the  exception  of  the 
bi-phosphate.  Deduct  this  sum  from  7L,  and  we  have  5/.  as  the 
value  of  280  lbs.  of  bi-phosphate  of  lime,  or  about  4^cL  per  lb. 
This  280  lbs.  of  bi-phosphate  represents,  and  will  form  in  the 
soil,  408  lbs.  of  neutral  phosphate  in  the  precipitated  or  aetiTe 
state,  which  will  therefore  cost  or  be  of  the  valae  of  2ldor 
nearly  3d,  per  lb. 

These  calculations  are  necessarily  crude,  and  open  to  many 
sources  of  error ;  they  must  be  received  in  a  general  sense 
only^  and  as  approximations  to  the  truth.  If,  however,  they  mne 
to  give  us  a  general  notion  of  the  worth  of  the  substance  is 
question,  they  will  be  most  useful  in  their  application  to  indi- 
vidual cases. 

The  sample  No.  4   was   placed  amongst  those  of  superior 

quality  from  its  large  percentage  of  nitrogen  coupled  with  s 

£air  proportion  of   soluble  phosphate;    in  common  with  Noi. 

2  and  3,  it  has  evidently  been  made  from  bones  and  sulphniic 

acid  only.     It  may  be  worth  while  to  place  its  money-valM  in 

comparison  with  the  more  mineral  superphosphate  No.  10.    It 

contains — 

£.  «.    d. 
31*29  per  cent,  of  gypsum,  which  in  a  ton  amounts  to 

700  lbs.,  of  the  value  of 0    6    3 

20*43  per  cent,  of  neutral  phosphate  amounts  to  457  lbs., 

of  the  value  of 18    7 

3*24  per  cent,  of  nitro^n,  equal  to  3*94  per  cent,  of 

ammonia,  or  88  lbs.  in  the  ton,  value     •         .         .240 
9*92  per  cent,  of  bi-phosphate,  or  222  lbs.,  which,  at 

4ld,  per  lb.,  has  a  value  of 3  18    7 

£7  17    5 

This  sample,  being  made  from  bones  and  acid  alone^  would 
probably  be  sold  at  8/.  per  ton,  so  that,  in  fixing  the  value  ii 
bi-phosphate  of  lime  at  4^d,  per  lb.,  we  do  not  seem  to  have 
erred  very  greatly.  It  will  occur,  perhaps,  to  the  reader  that 
the  insoluble  phosphate  of  lime  unacted  on  by  the  acid  will  have 
a  different  value  according  to  the  source  from  which  it  is  derived; 
that  when^  for  instance,  the  manure  has  been  made  from  bones 
or  African  guano,  the  phosphate,  although  not  actually  sol  able 
in  water^  will  be  much  more  readily  available  to  vegetation  thaa 
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phosphate  of  powdered  coprolite  in  the  same  circumstances.* 

is  is  true ;  and  in  speaking  of  the  practical  methods  of  making 

erphosphate  of  lime,  we  shall  shortly  allude  to  the  subject 

in,  but  it  would  be  useless  to  attempt  to  give  to  our  present 

aments  such  a  degree  of  refinement  as  this  would  introduce. 

!n  comparison   with  the  money-value  of  good   samples    of 

lerphosphate,  let  us  take  that  of  one  of  the  inferior  samples^ 

.  9,  for  instance,  which  is  not  by  any  means  the  worst  that  we 

e  met  with.     It  will  be  as  follows  : — 

£.    «.   d. 
Gjrpsum  50  per  cent.,  or  ^  a  ton,  at  2Qs,  .        .    0  10    0 

Nitrogen  at  *57  per  cent.,  equal  to  ammonia  '69,  or  15J 

lbs.  in  a  ton,  worth •        .07 

Inaoiuble  phosphate,  18*79  per  cent.,  amounting  in  a 

ton  to  420  lbs.,  worth 16    3 

Bi-phosphate,  2*90  per  cent.,  amounting  to  65  lbs. 

in  the  ton,  which,  at  4}^/.,  is  worth  .        .        .        .13    0 

Giving £3    7    0 

the  total  value  of  1  ton  of  such  a  sample  of  superphosphate, 
ch  would  be  sold  at  71.,  if  not  more. 

iut  I  have  no  hesitation  in  saying  that  such  a  manure  is  not 
th  one-half  what  we  have  in  charity  given  it  credit  for,  because 
farmer,  in  buying  superphosphate,  does  not  want  gypsum 
asolublc  phosphate  of  lime.  Uie  manure  is  bouglit  mainly 
its  soluble  phosphoric  acid.  And  by  the  proportion  of  this  and 
animal  matter  or  ammonia,  as  indicated  by  the  quantity  of 
ogen,  must  we  be  guided  in  fixing  its  relative  worth. 
Ve  have  attempted  to  fix  the  market-price  of  soluble  phos- 
te  by  reference  to  the  actual  cost  of  it  in  the  superphosphate 
upplied  by  intelligent  makers.  It  may  not  be  amiss  now  to 
lire  what  may  be  the  cost  of  the  materials  for  the  production 
fair  sample  of  this  manure. 

y  reference  to  page  217  the  reader  will  find  the  composition 
sample  of  superphosphate,  supposed  to  be  made  by  treating 
»d  bones  with  I -3rd  of  their  weight  of  oil  of  vitriol.  Al- 
igh  this  quantity  of  acid  is  only  sufficient  for  the  decomposi- 
of  2-3rds  of  the  phosphate,  the  product  would  contain  more 
ble  phosphate  than  any  sample  that  has  been  described, 
ed  bones  are  worth  from  4/.  lO^.  to  5/.  lO*.  per  ton,  say  5/. 
of  vitriol  is  worth  10/.  per  ton,  and  brown  acid  about  5/. 
latter  is  a  cheaper  source  of  real  acid,  but  it  will  simplify 
crs  to  suppose  that  the  oil  of  vitriol  is  employed  : — 

£.    t.    d. 

1  ton  of  bones,  at  5/.       .  .500 

One-third  of  a  ton  of  oU  of  vitriol,  at  10/.        .    3  13    4 

£8  13    4 

q2 
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These  quantities  of  acid  and  bones  will  make  more  than  I^-  ton  of 
superphosphate,  because  the  oil  of  vitriol  does  not  contain  sofS- 
cient  water  to  furnish  the  gjrpsum  with  its  quantity  for  combios* 
lion  and  10  per  cent,  of  moisture  to  the  product.     The  ackt 
will  be  diluted   of  course   in   the  process,  and  the  amount  of 
product  will  be  as  nearly  as  possible  28^  cwts.,  .at  a  cost  for 
materials  alone  of  8Z.   13^.  Ad,^  which  is  at  the  rate  of  aboot 
fa.  2d.  per  cwt.,  or  6/.  3^.  4d,  per  ton.     A  saving*  of  rather  more 
than   1/.  on  every  ton  of  superphosphate  would  be  effected  bj 
using  the  brown  acid  instead  of  the  oil  of  vitriol :  but  even  at 
this  rate,  and  supposing  the  manure  of  composition,  such  at  we 
have  described  it  at  page  226,  to  be  sold  at  7L  per  ton,  a  maigin 
of  less  than  21,  per  ton  would  be  left  to  the  manufacturer  for  i 
superintendence,  profit,  interest  of  capital,  labour,  bags,  wear    | 
and  tear  of  machinery  and  utensils,  and  delivery  to  his  customen. 
Whether  this  is  sufficient  to  meet  the  exigencies  of  the  case  it  is 
not  for  me  to  say  ;  but  without  offence  to  the  class  of  manure- 
dealers,  who  have  as  fair  right  as  any  other  traders  to  get  aa 
adequate  return  for  their  capital  and  energies,  I  may  perhaps  be 
allowed  to  say  that  the  better  the  article  they  can  produce  for  a 
given  price,   the   more  widely   extended  will   the  use  of  thia 
valuable  manure  become,  and  the  greater  will  be  the  advantage 
derived,  not  only  by  themselves,  but  also  by  the  agricultural 
interest  to  which  they  minister.      I   believe   that  the  average 
value  and  efficiency  of  the  manure  as  supplied  throughout  the 
country  is  far  below  what  it  should  be  and  might  readily  become 
with  the  application  of  sufficient  intelligence  and  information  on 
the  part  of  those  who  manufacture  it.     The  truth  is,  that  the 
production  of  superphosphate  of  lime  is  not  so  easy  a  matter  ai 
it  would  seem  at  first  sight ;  there  are  many  circumstances  whidi 
tend  more  or  less  to  modify  the  result,  and  the  neglect  of  any  one 
of  the  necessary  precautions  will  lead  to  failure. 

With  the  conviction  that  there  are  many  makers  on  the  small 
scale  who  would  gladly  receive  such  hints  as  a  knowledge  of  the 
chemistry  of  the  subject  will  place  at  their  disposal,  I  shall  pro- 
ceed shordy  to  recapitulate  the  circumstances  which  should  be 
taken  into  account  in  undertaking  the  manufacture  of  the 
manure. 

Practical  suggestions  for  t/ie  making  of  Superphosphaie  gf 
Lime. — The  first  point  to  be  considered  is  the  material  of 
materials  to  be  employed.  Bones  form  at  present  the  great 
staple  of  this  manufacture ;  but  if  the  consumption  should  largely 
increase,  recourse  must  be  had,  to  a  very  great  extent,  to  the 
mineral  phosphates.  Bones  may  be  used  without  previous  prfr* 
paration ;  but  it  is  far  more  economical  on  the  whole  that  they 
should  have  been  previously  boiled  to  remove  the  grease,  which 
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nuch  more  value  for  soap  and  candle  makings  than  it  cttn  be 
nure.  Bones  so  treated  will  of  course  come  cheaper  to  the 
ire -maker  after  a  valuable  material  has  already  been 
cted  from  them :  the  same  may  be  said  of  the  gelatine  or 
As  a  whole  there  will  be  a  greater  gain  to  the  community 
le  separation  of  the  fat,  and  more  or  less  of  the  glue,  than 
le  employment  of  these  substances  as  manure.  It  will  be 
be  maker  of  superphosphate  to  decide  whether  he  can  better 
the  bones  in  this  state  or  carry  on  the  preliminary  operations 
;elf.  If  he  limits  himself  to  the  former  he  will  do  well  to 
rtain  that  the  bones  are  not  over  wet  or  mixed  with  such  a 
itity  of  impurity  as  to  diminish  materially  their  value. 
'  a  mineral  phosphate  is  to  form  the  basis  of  the  manure,  he 
dd  be  careful  that,  with  a  fair  proportion  of  phosphate,  it 
I  not  contain  too  large  a  percentage  of  carbonate.  As  we 
i  already  shown,  every  pound  of  carbonate  of  lime  leads  to  a 
iin  waste — an  equal  waste — of  acid;  the  same  is  true  of 
lide  of  calcium,  which  equally  requires  to  be  overcome 
Hre  the  phosphate  can  be  acted  upon.  Care  must  also  be 
!n  that  the  phosphoric  substances,  particularly  of  the  chalk 

greensand  formation,  are  really  what  they  profess  to  be. 
h  a  similar  shape  and  an  appearance  which  would  deceive  any 
those  who  are  accustomed  to  them,  some  of  the  fossils  of  the 
insand  are  found  to  be  almost  entirely  composed  of  carbonate 
me  or  of  flint ;  and  even  where  the  genuine  substances  are 
3cted  they  are  frequently  mixed  up  with  so  much  sand  and 
thless  matter  as  to  render  them  wholly  unfit  for  the  manu- 
irer's  purpose.  The  same  caution  is  required  in  the  pur- 
;e  of  bone-ash  and  animal  charcoal ;  I  have  known  several 
tnces  where  a  substance  has  been  bought,  and  even  used,  for 
nsiderable  period  as  animal  charcoal,  which  upon  examina- 

was  found  to  contain  no  portion  of  phosphate  of  lime. 
^f  the  acid  I  have  already  spoken :  if  oil  of  vitriol  is  employed, 
lensity  and  consequent  strength  should  be  ascertained ;  it  is, 
ever,  much  more  economical  to  employ  the  weaker  or  brown 
Nest  to  the  purity  of  the  materials  themselves  is  their 
hanical  condition.  Whether  bones  or  mineral  phosphate  are 
iloyed,  they  should  be  reduced  to  the  finest  state  practicable ; 
finer  the  better.  Contact  of  the  acid  and  phosphate  in  every 
,  is  essential  to  perfect  action,  but  the  very  nature  of  the 
loots  makes  it  difficult  of  accomplishment.  The  sulphate  of 
i  formed,  being  insoluble,  clogs  up  the  entrance  to  the  bones 
covers  over  the  particles  of  the  mineral  phosphates  so  as  to 
rent  the  remainder  of  the  acid  from  being  brought  into  play. 
;  by  no  means  unusual  to  find  a  specimen  of  superphosphate 
rhich  abundance  of  add  has  been  employed,  but  in  which 
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much  of  it  has  remained  in  its  original  state  for  want  of  proper 
contact,  and  the  result  is  an  inferior  manure  produced  at  a  oast 
which  should  have  ensured  success. 

For  the  same  reason  dilution  of  the  acid  to  such  an  extent  as 
it  may  be  fairly  carried  out  consistently  with  the  subsequent 
drying^  up  of  the  product  is,  in  all  cases,  advisable.  A  rise  of 
temperature,  whenever  it  can  be  effected,  is  of  great  use;  the 
mere  mixture  of  bones  and  sulphuric  acid  will  produce  much 
heat,  but  if  the  acid  has  to  be  diluted  the  use  of  boiling  water 
will  prove  of  great  assistance ;  considerable  caution  must,  how- 
ever, be  employed  in  the  mixing  of  the  water  and  acid  on  acoomt 
of  the  violence  of  the  action. 

The  mode  of  mixing  the  materials  has  also  a  most  material 
influence  on  the  result.     It  might  reasonably  be  supposed  thai  a 
given  quantity  of  acid  would  ultimately  produce  the  same  amoat 
of  action,  whether  it  were  mixed  by  degrees  or  at  one  time;  such 
however  is  not  the  case.     At  page  217  it  was  stated  that  the 
phosphate  of  lime  of  100  lbs.  of  bones  would  be  entirely  con- 
▼erted  into  bi-phosphate  by  44  lbs.  of  oil  of  vitriol ;  now,  supposiif 
that  we  divided  the  heap  into  two  portions,  adding  the  whole  wai, 
after  proper  dilution,  to  one,  and  subsequently,  when  the  actioB 
had  time  to  take  place,  mixing  in  the  other  heap ;  instead  of  tbie 
acid  removing  just  so  much  lime  as  would  convert  the  whole  phof> 
pfaate  into  bi-phosphate,  it  would  go  much  further  than  this,  lad 
would  thoroughly  decompose  the  bi-phosphate  at  first  formed, 
all    the  sulphuric  acid    becoming  neutralized  find   phosphorie 
acid  being  liberated ;  but  this  acid  is  comparatively  a  weak  wai, 
and  acts  very  slowly  and  inefficiently  on  the  remainder  of  the 
phosphate.     I  have  found  that,  though  a  solution  of  phosjAorie 
acid  readily  dissolves  sufficient  precipitated  phosphate  of  liine  to 
convert  it  into  bi-phosphate,  it  acts  with  comparative  feebleness oa 
crushed  bones,  and  requires  days  or  weeks  to  dissolve  the  minenl 
phosphates.      Nothing,   therefore,   can   be   more  unsatisfadDij 
than  the  mixing  of  bones  or  other  phosphoric  substances  in  laife 
heaps  with  the  acid ;  whatever  care  is  subsequently  taken  to  mix 
them^  the  action  must  inevitably  be  partial  and  incomplete.    The 
manufacture  of  superphosphate  of  lime  as  a  trade  should  always 
be  carried  on  with  the  aid  of  machinery ;  the  acid  and  bones  or 
mineral  phosphate  should  be  brought  together  in  their  proper 
proportions  little  by  little,  so  that  the  bi-phosphate  shoald  be 
produced  at  once  by  abstraction  of  the  lime,  and  not  by  a  slow  aad 
uncertain  action  of  liberated  phosphoric  acid  on  further  quantitiei 
of  phosphate  of  lime. 

The  necessary  utensils  for  this  purpose  need  not  be  oomfdi^ 
cated  ;  it  is  only  requisite  that  the  powdered  phosphoric  substance 
and  the  diluted  acid  should  b3  brought  together  in  proper  pio* 
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lortions  with  means  of  sufficient  Station.  If  the  proportions 
ire  properly  regulated  and  the  quantity  of  water  not  too  greats 
he  mixture  will  need  no  further  attention,  but  will  dry  up  of 
itielf :  and  this  brings  me  to  the  subject  of  the  mode  of  drying 
op  the  acid  compound.  Some  makers,  after  producing  a  com- 
pound of  phosphate  and  acid  of  a  semifluid  or  pasty  character, 
add  absorbent  substances  to  dry  it  into  a  fit  state  for  sale.  In 
lome  cases  they  use  a  further  quantity  of  the  same  phosph<Mric 
nbstance  for  the  purpose^  but  it  is  evident  that  it  would  serve  the 
atnie  purpose  to  add  the  full  amount  in  the  first  instance,  pro- 
nded  sufficient  means  existed  to  produce  a  perfect  mixture  as 
where  machinery  is  brought  into  play.  But  when  two  or  more 
nbstances  are  employed,  such  for  instance  as  coprolites  and 
crushed  bones  or  animal  charcoal,  it  is  by  no  means  indifferent 
kow  the  mixture  is  made ;  in  that  case  the  rule  should  be  to  add 
the  add  to  that  substance  which  is  in  itself  and  in  its  natural 
state  least  valuable  to  vegetation,  and  to  use  the  more  valuable 
lahstances  in  the  drying  up  of  the  mixture. 

Suppose  a  manufacturer  intends  to  make  superphosphate  from 
ooprolite  and  crushed  bones,  and  that  for  want  of  proper  apparatus 
he  is  necessitated  to  resort  to  the  addition  of  one  or  other  of  these 
mhstances  to  dry  up  the  acid  material,  let  him  by  all  means  add 
the  acid  to  the  ooprolite,  which  is  comparatively  valueless  without 
nch  treatment,  and  employ  as  his  drying  material  the  crushed 
booes,  which  in  their  unchanged  state  are  still  most  valuable 
nanures;  this  rule  can,  with  requisite  judgment,  be  applied  in 
dl  cases.  Coprolites,  whether  of  the  crag  or  green  sand,  and 
Spanish  or  American  phosphates,  are  comparatively  useless  as 
nanures  until  they  have  been  acted  on  by  acid.  Crushed  bones, 
mimal  charcoal,  phosphatic-guanos,  are  all  more  or  less  effica- 
sious  without  such  treatment.  If  it  be  necessary  to  use  one 
diosphoric  substance  as  the  principal,  and  the  other  as  the 
locessory  in  the  manufacture — if  one  is  to  be  employed  as  the 
msis  and  the  other  as  a  mere  mechanical  absorbent — let  the 
nineral  phosphate  be  the  one  selected  for  action  by  the  acid,  and 
he  bones,"  guano,  or  animal  charcoal  as  the  substances  for  me* 
lianically  drying  up  the  product. 

Mode  of  appiying  Superphosphate  of  Lime, — A  few  words  on 
he  practical  use  of  this  manure  will  complete  the  present  paper. 
[f  the  view  now  taken  of  the  action  of  superphosphate  be 
nnrect — that  is  to  say,  that  its  efficacy  consists  in  the  production 
D  the  soil  of  a  precipitated  and  therefore  highly  comminuted 
)hosphate,  and  moreover  of  the  distribution  of  this  phosphate 
hrough  a  large  mass  of  soil — ^it  follows,  that  to  ensure  its  sue- 
iessful  employment  the  farmer  must  see  that  nothing  that  he  does 
0  it  should  be  opposed  to  either  one  or  other  of  these  conditions. 
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If  superphosphate  of  lime  be  properly  made,  the  farmer  receives 
from  the  dealer  a  soluble  compound  of  phosphoric  acid  and  lime, 
which  by  the  influence  of  moisture  will  be  distributed  through 
the  soil,  and,  meeting  with  bases  capable  of  combining  with  it,  be 
reconverted  into  a  compound  insoluble  indeed  in  water,  bat  of 
easy  solubility  in  nature*s  solvent,  water  impregnated  with  cu^ 
bonic   acid.     I   have   already  said   that   the  production  of  the 
precipitated  phosphate  is  one  thing — its  distribution  is  another: 
the  latter  is  fully  as  important  as  the  former.     Those  who  vmb 
superphosphate  of  lime  must  therefore  take  care  that  nothing  that 
they  mix  with  in  the  act  of  applying  the  manure  to  the  soil  shall 
have  the  effect  of  destroying  its  solubility  before  it  has  a  chance  of 
becoming  properly  distributed. 

The  usual  mode  of  applying  this  manure  is  to  drill  it  with  some 
dry  substance  under  the  seed — burnt  earth,  cinders,  coal  or  wood 
ashes,  charcoal,  &c.,  are  the  substances  employed  for  this  par- 
pose.  To  burnt  earth  there  would  appear  to  be  no  objection, 
provided  that  it  does  not  contain  too  much  carbonate  of  limo* 
Coal  or  wood  ashes  appear  to  me  undesirable  for  the  purpow 
on  account  of  the  alkaline  carbonates  which  they  contain,  espe- 
cially the  wood-ashes.  By  neutralizing  the  phosphoric  acid  of 
the  bi-phosphate,  they  reduce  by  one  half  at  least  the  power  of 
distribution  upon  which  we  have  ventured  to  lay  much  strev: 
the  nature  of  this  action  has  been  before  explained  in  speaking 
of  the  addition  of  kelp.  To  charcoal,  as  a  substance  with  which 
to  drill  superphosphate  of  lime,  these  arguments  do  not  apply, 
and  its  use  appears  quite  free  from  objection. 

The  question  of  the  best  method  of  applying  manures  u  one 
which  involves  theoretical  and  practical  considerations  of  the 
greatest  moment.  In  the  old  or  broadcast  system  of  mannriif 
it  is  evident  that  the  whole  soil,  to  a  given  depth,  was  made  to  par- 
ticipate in  the  benefits  of  the  application,  and  the  whole  soil 
therefore  was  in  the  position  of  what  Tull  called  a  *'  pasture"  or 
feeding  ground  for  plants.  The  natural  tendency  of  the  roots  of 
plants  is  undoubtedly  to  spread  themselves  and  to  run  out  in  ereiy 
direction  in  search  of  food. 

The  practice  of  drilling  manures  in  close  proximity  to  the  seed 
is  founded  upon  the  supposition  that,  by  supplying  the  plaotf 
with  food  immediately  within  reach,  you  thereby  diminish  the 
amount  of  energy  which  they  are  otherwise  called  upon  to  expend 
in  seeking  for  it,  and  enable  them  in  a  given  time  to  obtain  the 
means  of  building  up  a  greater  amount  of  vegetable  structure: 
But  the  acceptation  of  this  theory  involves  two  assumptions — the 
first,  that  plants  with  a  supply  of  food  within  their  reach  do  really 
content  themselves  with  that  supply  and  cease  to  throw  out  their 
roots  to  a  greater  distance ;  the  second,  that  the  manures  are  such 
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u  require  no  preparation  by  combination  with  the  materials  of 
the  soil,   but  are  at  once,  and  in  the  form  in  which  they  are 
apjdied,   taken  up  by  the  plant  and  appropriated  to  its  nourish- 
nent.     The  former  of  these  assumptions  is  in  a  manner  dependent 
on  the  latter,  for,  if  plants  can  really  take  up  and  make  use  of  the 
different  substances  furnished  to  them  in  manure  in  the  state  in 
which  we  apply  them,  there  seems  no  good  reason  why  they 
shoold  wish  for  more.     But  I  confess  that  the  unexpected  aspect 
which  has  been  given  to  the  question  of  the  food  of  plants  by  the 
experiments  made  by  Mr.  Thompson  and  myself  would  lead  to 
a  tar  different  conclusion.     The  impression  left  on  my  mind  by 
these  experiments,  unsatisfactory  and  incomplete  as  they  still  are, 
is  that  the  office  of  the  soil,  not  merely  as  a  place  for  the  roots  of 
]dants  to  take  root  in  and  obtain  a  mechanical  attachment  to,  but 
IS  an  agent  for  the  alteration  and  preparation  of  these  manures—* 
itself  tid&ing  part  in  the  necessary  changes — is  of  the  very  last  im- 
portance to  healthy  vegetation.     Of  this  circumstance  there  is  no 
doubt — that  healthy  vegetation  of  land  plants  will  not  proceed  in 
water  whatever  may  be  the  care  and  attention  given  to  supplying 
the  plants  with  food,  whilst  the  same  food  distributed  through  a 
given  quantity  of  soil  becomes  at  once  available  to  the  sustenance 
of  plants.     It  is  also  certain,  from  the  experiments  alluded  to, 
that  the  ingredients  of  manure,  both  mineral  and  organic,  do  enter 
into  a  new  state  of  combination  with  the  soil,  and  that  conse- 
^aently,  in  the  ordinary  course  of  nature,  plants  do  directly  take 
these  means  of  support  and  growth  from  the  compounds  so  formed. 
It  needs  therefore  only  a  very  small  amount  of  logical  reasoning 
to  convince  us  that,  as  this  is  the  usual  and  natural,  so  it  must  be 
the  healthiest  and  best  form  in  which  the  substances  which  con- 
stitute the  food  of  plants    can   be  offered  to  their  acceptance. 
Sulphate  and  muriate  of  ammonia,  added  to  water  in  which  the 
roots  of  plants  are  placed,  not  only  fail  to  nourish  but  actually 
destroy  them.    On  the  other  hand,  these  salts  distributed  through 
I  small  portion  of  soil  produce  the  most  luxuriant  vegetation. 
[f  again  we  find  that  sulphate  of  ammonia,  and  the  muriate  of 
he  same  base,  immediately  after  mixture  with  the  soil  cease  to 
*emain  as  such,  but  enter  into  union  with  certain  ingredients  of 
he  soil^  are  we  not  justified  in  believing  that  it  is  this  new  com- 
bination, or  something  derived  from  it,  which  is  effectively  the 
ibod  of  the  plant,  and  that  the  soil  is  an  all-powerful  agent  in  the 
preparation  of  that  food  ? 

1  am  unwilling  to  form  a  conclusion  of  this  importance  without 
lue  and  careful  consideration,  but  it  does  appear,  to  say  the  least, 
joestionable  whether  plants  can  healthily  subsist  on  the  crude 
md  various  substances  supplied  in  manure  until  these  substances 
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have  undergone  the  modifications  which  mixture  with  the  soil 
will  produce. 

The   bearing  of  this  subject  on  the  drilling  of  manures  is 
evident ;  this  mode  of  application  almost  presupposes  the  powor 
of  the  plant  to  feed  upon  the  unaltered  ingredients  of  maaare; 
and  although  undoubtedly  these  substances  do  come  into  contaci 
)nth  a  certain  quantity  of  the  soil,  it  seems  to  me  well  wortk  |- 
consideration   whether^    by   carrying  out   the   plan   of  drilling 
manures  in  its  fullest  sense,  we  may  not  be  overlooking  the  fitct    . 
that  we  thereby  limit  the  roots  of  the  plant  to  an  area  of  **  pastar- 
age "  infinitely  smaller  than  they  might  advantageously  enjojr, 
and  whether  a  more  moderate  use  of  this  method  and  a  partial 
return  to  the  system  which  should  make  the  whole  soil  partidpite 
in  the  benefits  of  manure  is  not  more  consonant  both  with  pnc- 
tical  information  and  scientific  truth. 

With  regard  to  superphosphate  of  lime  it  may  be  said,  that  of 
all  manures  it  is  that  which  is  most  wanted  near  the  plant,  as  its 
office  is  mainly  to  influence  the  early  growth  when  the  area  <if 
the  roots  is  small  and  the  distance  to  which  they  extend  verj 
circumscribed ;  this  is  true,  but  it  does  appear  that  there  is  sonMH 
thing  in  the  turnip  that  particularly  delights  in  phusphoric  acid 
and  its  compounds,  and  I  cannot  doubt  that  the  same  iafloenoe 
which  it  feels  so  notably  in  its  early  stages  will  not  be  entirely 
lost  in  its  more  mature  condition,  and  that  a  ready  supply  of  tbis 
mineral  will  promote  its  healthy  vegetation  at  every  stage ;  voder 
this  impression  I  offer  the  two  following  suggestions  for  expen- 
ments  with  superphosphate  of  lime. 

1st.  To  add  the  quantity  of  superphosphate  of  lime  intended 
for  the  turnip-crop — or  a  considerable  portion  of  thai 
quantity — to  the  farm-yard  manure  also  devoted  to  that 
purpose. 

This  might  be  done  either  by  placing  it  in  layers  with  the 
manure  some  time  previously,  or  by  dissolving  it  in  a  small 
quantity  of  water,  or  the  liquid  running  from  the  dung^  and 
repeatedly  pumping  it  back  again.  In  this  case,  of  course,  00 
waste  of  liquid  must  be  allowed. 

2nd.  To  incorporate  the  phosphate  of  lime  dissolved  in  water 
with  a  considerable  quantity  of  soil,  so  as  to  form  a  kind 
of  compost,  which  should  be  turned  over  once  or  twice, 
and  exposed  to  the  action  of  water  only  to  such  an  extent 
as  to  favour  the  distribution  of  the  soluble  phosphate. 
This  compost  would  subsequently  be  drilled  for  turnips* 

I  repeat  that  these  are  suggestions  only  for  experiment  on  • 
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ed  scale,   and  not  for  adoption  into  practice,  unless  they 
Id  be  proved  by  experience  to*  be  of  practical  advantage. 


Jrx'8  Table  of  the  Quantity  of  Oil  of  Vitriol  of  Sp.  Gr.  1848S,  and 
Anhydrous  Acid,  in  100  paits  of  dilute  Sulphuric  Acid,  at  different 
DHties. 


a. 

Sp.  Gr. 

Dry. 

1 

<  Liquid. 

1 

Sp.  Or. 

Dry. 

Liquid. 

Sp.  Gr. 

Dry. 

1*8485 

81-54 

1 

1     66 

1-5503 

53-82 

32 

1*2334 

26-09 

1-8475 

80-72 

65 

1-5390 

53-00 

31 

1-2260 

26-28 

1-8460 

79-90 

64 

1-5280 

52*18 

30 

1*2184 

•24-46 

I  'UZ9 

79-09 

63 

1-5170 

51-37 

29 

1*2108 

23-65 

1*8410 

78-28 

62 

1*5066 

50-55 

28 

1-2032 

22-83 

1*8376 

77-46 

61 

1-4960 

49-74 

27 

1*1956 

22*01 

1-8336 

76-65 

60 

1-4860 

48-92 

26 

1-1876 

21-20 

1*8290 

75*83 

59 

1-4760 

48-11 

25 

1-1792 

20-38 

1-6233 

75*02 

58 

1-4660 

47*29 

24 

1-1706 

19*57 

1*8179 

74*20 

57 

1-4560 

46-48 

23 

1-1626 

18*75 

1*8115 

73*39 

56 

1-4460 

45-66 

22 

1*1549 

17-94 

1*8043 

72-57 

55 

1-4360 

44-85 

21 

1  *  1480 

17*12 

1*7962 

71*75 

54 

1-4265 

44-03 

20 

1-1410 

16-31 

1 • 7870 

70-94 

53 

1-4170 

43*22 

19 

1-1330 

15-49 

1-7774 

70*12 

52 

1-4073 

42-40 

18 

1-1246 

14-68 

i-7673 

69-31 

51 

1-3977 

41*58 

17 

1*1165 

13-86 

1-7570 

68*49 

50 

1*3884 

40-77 

16 

1-1090 

13*05 

1*7465 

67-68 

49 

1-3788 

39-95 

15 

1-1019 

12-23 

1  *  7360 

66*86 

48 

1-3697 

39-14 

14 

1-0953 

11-41 

1- 7-245 

66-05 

47 

1-3612 

38*32 

13 

1*0887 

10-60 

1-7J20 

65-23 

46 

1*3530 

37*51 

12 

1-0809 

9-78 

1-6993 

64-42 

45 

1-3440 

36*69 

11 

1-0743 

8*97 

1-6870 

63-60 

44 

1-3345 

35-88 

10 

1*0682 

8-15 

1*6750 

62-78 

43 

1-3255 

35-06 

9 

1-0614 

7*84 

1*6630 

61-97 

42 

1-3165 

34-25 

8 

1-0544 

6*62 

1-6520 

61-15 

41 

1*3080 

33-43 

7 

1-0477 

5-71 

1*6415 

60-34 

40 

1-2999 

32-61 

6 

1-0405 

4*89 

1-6321 

59-52 

39 

1-2913 

31-80 

5 

1-0386 

4-08 

1-6204 

58*71 

38 

1.2826 

30-98 

4 

1-0268 

3-26 

1*6090 

57*89 

37 

1-2740 

30-17 

3 

1*0206 

2*446 

1-5975 

57-08 

36 

1-2654 

29-35 

^ 

1-0140 

1-63 

l-5fi68 

56*26  1 

35 

1-2572 

28-54 

1 

1*0074 

0*8154 

1-5760 

55-45 

34 

1*2490 

27*72 

1 

1*5648 

54-63 

33 

1*2409 

26*91 

\ 

IT.— O/i  Clattssen's  Flax-Cotton.     By  Edward  M'Dermott. 

;re  are  few  questions  agitated  in  the  present  day  which,  whe- 
viewed  with  reference  to  their  magnitude,  or  the  injportance 
e  interests  involved,  deserve  a  more  careful  and  attentive  consi- 
ion  on  the  part  of  all  interested  in  die  prosperity  and  welfare 
;  country,  than  those  which  have  reference  to  the  production 
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and  supply  of  the  raw  material  required  for  the  manufacture  of 
textile  fabrics   in  this  country.     There  are  dependent  upon  the 
various  branches  of  the  cotton,  flax,  wool,  and  silk  manufactures, 
upwards  of  one- tenth  of  the  whole  population,  while  the  capital 
embarked  in  them  is  not  less  than  100,000,000/.     The  whole  of 
the  raw  material  consumed  in  these  manufactures  is  in  one  foni 
or  other  to  be  obtained  only  from  agricultural  labours.     One  of 
the  most  striking  features  in  connection  with  this  great  subject  is 
the  extremely  small  portion  of  the  enormous  supply  required  which 
is  contributed  by  the  agriculturists  of  our  own  country.     For  the 
supply  of  cotton  our  manufacturers  are  of  necessity  dependent 
upon  foreign  countries ;  a  nominally  small  proportion  of  the  flax 
required  in  the  linen  manufactures  is  produced  at  home,  and  iat 
a  large  ])roportion  of  the  wool,  and  for  the  whole  of  the  raw  lilii 
we  are  also  indebted  to  the  foreign  producer. 

This  state  of  dependence  for  the  supply  of  these  staple  artidM 
is  greatly  to  be  deprecated,  not  less  on  account  of  the  manolac- 
turer,  who  is  thus  constantly  exposed  to  the  evil  of  uncertain  sup- 
ply, arising  either  from  the  vicissitudes  of  the  seasoni,  or  the 
nature  of  the  commercial  policy  which  may  be  adopted  by  the 
producing  country.     The  pressure  arising  from  this  st4^te  of  things 
was  never  more  seriously  felt  than  at  the  present  moment.     Our 
manufacturers  are   at  present  almost  entirely  dependent  mmn 
the  United  States  for  their  cotton,  and  so  long  as  the  requisite 
supply  could  be  obtained  their  production  went  on  increasing 
at  a  rate  which  appears  almost  incredible.     In  1800  they  con- 
sumed only  56,000,000  lbs.  of  cotton,  but  within  the  short  space 
of  the  last  half-century  the  consumption  increased  to  the  enor- 
mous amount  of  770,000,000  lbs.,  or  upwards  of  1000  tons  per 
day,  being  an  increase  of  about  1300  per  cent.     Proceeding  at 
this  enormous  rtite  of  increase,  the  manufacturers  were  suddenly 
arrested  by  a  deficient  supply,  prices  rose  upwards  of  50  per  cent, 
mills  were  stopped^  and  a  large  number  of  the  working  populatioa 
were  in  consequence  thrown  out  of  employment.     A  conviction  if 
now  fast  gaining  ground  among  those  who  possess  the  fullest  op- 
portunity of  investigating  the  subject,'*'  that  the  supply  of  oottbn 
from  the  United  States  has  now  reached  its  limit,  and  that  it 
is  not  only  impossible  to  produce  a  larger  quantity  in  the  cotton- 
producing  districts,  but  that  the  rapid  extension  of  home  manO' 
factures  in  the  States,  opening  up  a  large  demand  for  the  raw  mate- 
rial thcre^  will  prevent  us  for  the  future  obtaining  that  enlarged 
supply  which  is  necessary  for  our  rapidly  extending  manufac- 
tures, and  for  affording  the  means  of  employment  to  our  constantly 
increasing  working  population. 

*  Vide  *  Remarks  on  the  StatiBtics  of  the  Cotton  Trade/  by  6.  R.  Porter,  ^t 
Secretary  to  the  Board  of  Trade. 
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In  our  linen  manufactures  a  somewhat  analogous  state  of  things 
ii  found  to  exist.  Like  the  cotton  manufactures  ihey  too  are 
dependent  for  their  supply  of  flax — notwithstanding  that  the 
irUcle  can  be  profitably  produced  at  home — upon  foreign  coun- 
tnes.  The  linen  trade,  like  that  of  its  rival,  cotton,  has  during 
tne  last  twenty  years  made  most  rapid  strides,  having  more  than 
doabled  its  production  within  that  period.  Recently,  however, 
and  more  especially  during  the  past  and  present  years,  its  pro- 
gress has  been  retarded  by  insufficient  supplies  of  the  raw  mate- 
rial from  Russia,  Belgium,  and  the  other  continental  flax-pro- 
dacing  states. 

In  the  face  of  these  deficiencies  of  supply,  and  the  constantly 
increasing  demands  for  employment  on  the  part  of  our  working 
population,  it  becomes  a  matter  of  most  serious  consideration 
how  far  the  recurrence  of  such  evils  may  be  prevented  by  the.  ex- 
ited cultivation  of  flax  at  home.  We  are  aware  that  among 
agriculturists  there  exists  very  generally  a  strong  prejudice 
against  the  cultivation  of  the  crop,  founded  mainly  upon  the  opi- 
nion of  its  exhaustive  character,  and  the  great  difficulty  which 
has  hitherto  existed  in  bringing  the  flax  into  a  suitable  condition 
for  the  market,  and  of  obtaining  for  it  even  when  so  prepared  an 
adequate  return  for  the  risk  and  trouble  of  its  preparation. 
These  objections  have  not  been  altogether  unfounded,  and  their 
origin  is  to  be  sought  in  the  general  want  of  knowledge  of  the  true 
dbaracter  of  the  flaX'-plant  and  in  the  prevalence  of  wasteful  and 
injurious  systems  of  cultivation  and  preparation  of  the  fibre.  The 
progress  of  science,  however,  the  attention  which  has  been  be- 
itowed  upon  the  subject  by  enlightened  agriculturists  both  of 
England  and  Ireland,  the  exertions  of  the  Royal  Flax  Society  in 
lisseminating  useful  information  on  the  subject,  and,  above  all, 
the  recent  discoveries  of  the  Chevalier  Claussen,  and  the  pub- 
licity which  has  been  given  to  them  through  the  medium  of  the 
Royal  Agricultural  Society  of  England  and  '  The  Morning  Chro- 
licle,'  which  first  brought  the  subject  under  public  notice,  have 
lone  much  towards  placing  the  question  of  flax  culture  upon  an 
mtirely  different  footing.  These  altered  circumstances  require 
but  to  be  made  fully  known,  in  order  to  obtain  a  more  extended 
[Cultivation  of  flax  in  this  country. 

It  is  scarcely  necessary  to  enter  into  any  arguments,  or  adduce 
uiy  facts,  to  prove  that  both  the  soil  and  climate  of  the  United 
Kingdom  are  well  adapted  for  the  cultivation  of  flax.  It  may 
be  sufficient  to  state  that  it  has  been  grown  to  some  extent  in 
almost  every  part  of  the  country,  that  it  has  been  cultivated  with 
success  upon  a  newly  reclaimed  Irish  bog ;  in  the  fen  districts  of 
England  ;  on  the  summit  of  the  Wicklow  mountains ;  by  Mr. 
Wames  upon  the  Beacon  Hill  of  Norfolk  ;  in  the  Highlands  of 
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Scotland ;  in  the  midland  counties  of  England ;  by  Sir  Ricbard 
A.  0*Donnell  on  the  western  shores  of  Gal  way  and  Mayo; 
upon  rich  and  poor^  clayey  and  gravelly,  alluvial^  and  indeed  upon 
almost  every  variety  of  soil. 

That  it  is  not,  when  properly  managed,  an  exhaustive  crop* 
was  clearly  demonstrated  at  the  meetings  of  the  AgricultnnI 
Society  in  February,  during  the  discussion  which  took  place  - 
upon  the  general  question  of  flax  cultivation  and  the  inveDdon 
of  the  Chevalier  Claussen.  Among  other  noblemen  and  gen- 
tlemen conversant  with  the  subject,  who  then  expressed  their 
opinion,  was  Lord  Monteagle,  who  stated  that  some  of  tlie 
land  which  he  had  sown  with  flax  had  been  previously  rather 
exhausted,  but  that  by  cultivating  the  crop  well^  that  land  hid 
become  better  than  any  other  on  his  estate;  no  meadoir, 
indeed,  yielded  such  capital  grass  as  that  on  which  the  flax  hid 
been  grown.  Mr.  Druce,  of  Ensham,  in  Oxfordshire,  Hated 
that  he  grew  excellent  turnips  in  the  same  year  on  his  flix 
land  without  manure,  and  that  his  son  had  found  that  some 
wheat  sown  after  flax  was  one  of  the  best  crops  he  bad  ever 
grown.  In  Somersetshire,  he  stated,  it  was  a  standing  proverb 
that  "  good  wheat  crops  always  followed  flax."  The  opinions  of 
Sir  R.  A.  0*Donnell,  Mr.  Warnes,  and  several  other  experienced 
flax-growers,  were  quoted  to  the  same  effect.* 

Possessed  however  of  the  merely  negative  quality  of  not  ex- 
hausting the  land  more  than  any  ordinary  crop,  we  should  hardly 
feel  justified  in  calling  the  attention  of  agriculturists  to  a  ooiift* 
deration  of  the  importance  of  flux  cultivation.  Our  agpricnl- 
turists  require  not  merely  a  crop  which  has  the  recommendatiim 
of  not  being  greatly  exhaustive,  but  also  one  which  is  remuneratife 
in  its  character.  Upon  this  point,  too,  ample  proof  exists  to  shov 
that  flax  possesses  this  desirable  property.  Turning  to  the  last 
Keport  of  the  Royal  Irish  Flax  Society,  we  find  that  particalan 
are  there  given  of  the  flax-crops  of  5 1  farmers  of  the  county  of 
Down,  the  average  profit  obtained  being  at  the  rate  of  7L  Is.  4idl 
er  acre.  In  the  cases  of  these  growers,  however,  not  one  of  them 
ad  saved  the  seed — a  portion  of  the  crop  equally  as  valuable  as  the 
fibre — for  one  of  the  great  advantages  of  flax  is  that  it  is  a  double 
crop,  producing  both  seed  and  fibre.  We  have  given  an  instance  of 
the  profit  resulting  from  the  fibre  alone.  In  cases  where  the  seeJ 
only  is  saved,  and  the  straw  or  fibre  is  used  as  litter,  the  crop  if 
equally  profitable.  An  instance  of  this  occurs  in  the  case  of  Mr. 
Beare,of  Norfolk,  whose  crop  yielded  26  bushels  of  flax-seed ;  and 
in  that  of  Mr.  Fuller,  who  stated  at  the  meeting  of  the  Royal  Agri- 

*  Mr.  Fox,  of  BeamiDster,  has  just  pulkd  several  acres  ofrtty  fine  flax,  grown  aM 
turnips,  without  manure.  These  instances  sliow  that  flax  may  occupy  any  plaM  is 
^e  ordinary  rotation. 


On  Claussen's  Flax-Cottm.  239 

altural  Society  that  the  produce  of  his  seed  was  9/.  12«.  per  acre. 
The  published  experience  of  Mr.  Wames  is  to  the  effect  that, 
D  his  own  case,  where  both  seed  and  fibre  were  saved,  his  profit 
ipon  14  acres  of  flax  was  upwards  of  6/.  per  acre  over  that  of  his 
rheat,  the  latter  being  an  excellent  crop.  In  the  preparation  of 
be  fibre,  however,  for  market,  an  amount  of  risk  and  trouble  is 
lecessary  to  be  incurred  on  the  part  of  the  grower,  to  which  few 
lersons  would  be  willing  to  expose  themselves.  The  example  of 
dr.  Druce,  who  saved  his  seed,  and  disposed  of  his  flax  in  the 
traWy  without  any  further  preparation  for  market,  appears  best 
ulapted  to  the  wants  and  requirements  of  the  growers  of  flax  in 
his  country.      Mr.  DruCe  sowed  last  year  5  acres  2  roods  36 

Krchesof  flax  ;  his  total  expenses  of  cultivation  were  36^.  10^.  4d. 
le  produce  of  the  crop  he  g^ves  as  follows : — 

£.  8,  d. 
Sale  of  flax-seed  20^  bushels  per  acre— 116^  bushels,  at  8^.  46  10  0 
Sale  of  flax-straw — 12  tons,  2  cwt.  2  qrs.  at  3/.  per  ton  .  36  7  6 
Sale  of  chaff,  at  Ss.  per  acre 187 

Total  receipts £84    6    1  . 

Leaving  a  net  profit  of  47/.   15«.  2d,  on  the  5  acres  2  roods  36 
perches,  being  equal  to  8/.  6^.  2d.  per  acre. 

The  question  arises,  how  is  it  that,  with  such  facts  before  our  agri- 
culturists, the  cultivation  of  flax  is  not  more  general  in  this  coun- 
try ?  The  answer  is  to  be  found  in  the  difficulty  and  uncertainty  of 
finding  a  market  for  the  produce.  For  one  who,  like  Mr.  Wames, 
has  the  perseverance  necessary  to  overcome  the  obstacles  con- 
oected  with  the  steeping  and  dressing  of  the  flax,  there  are  hun- 
dreds who  have  neither  the  facility  nor  the  inclination ;  while  the 
case  of  Mr.  Druce,  who  was  able  to  dispose  of  the  crop  in  the 
straw  at  a  remunerative  price,  is  an  exception  to  the  general  rule. 
N'o  wonder,  therefore;,  that,  in  the  face  of  the  existing  difficulties,  the 
cultivation  of  the  plant  has  been  so  small,  and  that,  notwithstand- 
ng  the  increased  demands  for  it,  and  the  sustained  efforts  of  the 
Soyal  Irish  Flax  Society,  there  has  been  both  in  this  country,  and 
a  Ireland,  up  to  the  present  year,  a  gradual  diminution  in  the 
)readtb  of  land  sown  with  flax.  The  position  in  which  the 
Tower  is  placed,  and  the  difiiculties  with  which  he  has  to  contend, 
ven  in  Ireland,  where  the  great  seats  of  the  flax  manufacture  are 
ituated,  were  thus  forcibly  stated  by  Lord  Montcagle,  one  of  the 
Ice- Presidents  of  the  Royal  Irish  Flax  Society,  at  the  meeting  of 
le  Koyal  Agricultural  Society  of  England.     He  said, — 

'*  He  had  been  induced  more  to  restore  the  growth  of  flax  in  that  part  of 
reland  in  which  he  resided,  Uian  to  introduce  it,  as  the  cultivation  had 
*ased  on  account  of  the  want  of  markets  for  the  produce.  His  tenants  too 
ere  induced  to  join  in  the  cause,  as  well  as  the  Earl  of  Devon,  and  other 
fluential  landowners  of  the  district  They  all  succeeded,  grew  good 
lY  and  the  specimens  received  the  favourable  notice  of  the  Flax  Society, 
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his  Lord8hip''8  sample  being  valued  at63/.  only  at  that  lime,  on  aceounl 
of  the  lowness  of  prices,  but  which  would  now  fetch  100/.  IHs  tenant! 
did  not.  however,  succeed  so  well  as  himself;  they  could  not  transport  thi 
flax  in  its  bulk ;  they  had  no  water  power ;  and  he  was  unwilling  to  ereet 
steam  power  till  assured  of  a  market.  The  consequence  was,  that  he  hid 
to  take  all  the  flax  off  the  hands  of  his  tenants,  so  that  at  that  time  he  W 
more  stacks  of  flax  than  of  wheat  on  his  farm,  with  no  means  of  tomiis 
them  to  account." 

We  do  not  propose  to  enter  into  the  merits  of  any  of  the  exk- 
ing  systems  for  preparing  the  flax  by  steeping,  whether  in  mn- 
ning  streams,  in  pits,  in  hot  or  in  cold  water,  or  by  the  prooM 
known  as  dew-retting.  Full  particulars  and  details  upon  thae 
subjects,  and  statements  of  the  relative  merits  of  each  plan, are  to 
be  found  in  the  reports  of  the  Royal  Irish  Flax  Society;  each 
no  doubt  possesses  its  peculiar  advantages,  but  to  the  giowen 
they  one  and  all  appear  to  present  difficulties  suflieient  to  iatm 
an  insuperable  bar  to  an  extended  flax  culture  in  this  oooDtiy. 
What  is  wanted  for  the  flax-gprower  is  a  ready  and  profitable  mar- 
ket for  his  produce,  without  being  subjected  to  any  greater  amonnt 
of  difficulty  than  he  experiences  in  the  preparation  of  his  wheat  or 
other  cereal  produce.  If  this  desideratum  can  be  obtained,  it 
will  not  be  long  before  flax  takes  its  due  position  in  the  ordinal; 
rotation  of  crops  in  all  parts  of  the  country.  We  are  anzunu 
that  no  mistake  should  exist  upon  this  subject,  and  that  it  should 
be  clearly  understood  that  the  present  small  quantity  of  flax  pro- 
duced at  home  is  owing  solely  and  entirely  to  the  difficulty  and 
uncertainty  of  obtaining  a  market  for  the  produce. 

In  connexion  with  the  existing  demand  for  flax  and  hemp^  it 
should  be  borne  in  mind  that  the  mills  and  factories  in  eziit' 
ence  are  already  supplied,  and  that  the  British  grower  can  only 
expect  to  find  there  a  market  for  his  produce,  in  proportion  w 
he  may  be  enabled  to  displace  the  foreign  producer.  It  is  to 
the  opening  up  of  new  markets,  and  of  new  sources  of  demand, 
that  we  are  anxious  to  direct  attention,  as  well  as  to  the  inpplj 
of  existing  markets.  The  present  position  of  the  cotton  mana- 
facturer,  the  uncertainty  of  a  continuous  sufficient  supply  of  the  raw 
material,  and  the  discoveries  of  the  Chevalier  Claussen,  by  which 
flax  may  be  employed  to  a  considerable  extent  as  a  suhititute  for 
cotton,  and  may  be  adapted  for  mixing  with  wool ; — to  which  we 
referred  in  our  opening  remarks,  appear  to  point  in  the  direcCioil 
whence  these  new  sources  of  demand  will  arise.  Considering 
the  importance  to  the  farmers  of  this  country  of  every  fact  aflecC* 
ing  the  cultivation  of  flax,  the  Chevalier  Claussen  was  requested 
by  Mr.  Pusey,  M.P.,  the  chairman,  to  attend  a  meeting  of  the 
Council  of  the  Royal  Agricultural  Society,  for  the  purpose  of 
explaining  his  invention,  and  of  stating  his  views  with  respect  to 
the  increased  demand  which  might  possibly  arise  for  the  article 
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y  the  manufacturer^  in  consequence  of  his  discoveries. 
ect  occupied  the  attention  of  the  Council  at  three  of  its 
,  and  the  liveliest  interest  was  evinced  by  the  members 

In  order  that  the  subject  may  be  fully  understood  by 
ers,  we  propose  to  point  out  in  detail  the  nature  of  the 
I  of  the  Chevalier  Claussen. 

itory  which  that  distinguished  gentleman^  who  was  formerly 
uve  cotton-grower  and  slave-owner  in  the  Brazils,  gives  of 
iS  which  first  led  him  to  experiment  upon  flaz^  for  the  pur- 
•ottonizing  **  it^  is  exceedingly  interesting,  inasmuch  as  it 
At  his  success  was  the  result  of  inductive  research^  and 
offspring  of  mere  chance.  He  states  that,  in  wandering 
B  luxuriant  banks  of  one  of  the  Brazilian  rivers,  his  atten- 

attracted  to  a  white  down-like  substance^  adhering  U> 
ches  of  trees  overhanging  and  touching  the  stream.  On 
2^  a  quantity  of  it^  he  was  so  pleased  with  its  character 
iking  he  had  discovered  some  hitherto  unknown  vegetable 
he  was  determined  to  trace  it^  if  possible,  to  its  source, 
certain  the  plant  which  had  yielded  it.  With  the  ardour  of  a 
(t  he  commenced  his  task,  and  eventually  found  that  the 
e  had  been  washed  from  a  bed  of  flax-straw,  the  produce 
of  his  own  land,  and  which,  long  before,  he  had  caused 
irown,  as  useless,  near  the  banks  of  the  river.  To  this 
I  swollen  waters  had  occasional  access — fermentation  and 
mposition  of  a  portion  of  the  plant  had  taken  place — and 
he  influence  of  natural  chemistry  had  so  separated  the 
I  of  the  flax  fibre  as  to  give  the  mass  a  cotton-like  appear- 
ed some  of  it,  having  been  washed  into  the  river,  had  been 
by  the  overhanging  branches.  Although  the  substance 
identally  discovered  was  far  from  being  in  that  condition 
ould  fit  it  for  the  hands  of  the  cotton-spinner,  yet,  even  in 
imperfect  state,  it  led  the  Chevalier  to  entertain  the  idea 
>ssibility  of  completing,  by  the  aid  of  artificial  chemistry, 
ch  nature  had  but  partially  accomplished, 
ler  that  the  nature  of  the  invention  may  be  perfectly  un- 
,  it  is  necessary  to  state  that  the  stem  of  the  flax-plant 
of  several  perfectly  distinct  parts:  there  is  the  woody 
»r  straw,  which  supports  the  plant  while  growing ;  the  fibre, 
es  upon  the  outer  surface  of  this  inner  cylindrical  straw ; 
or  more  substances,  such  as  gum,  and  resinous  and  gluti- 
tters,  which  cause  the  fibres  to  adhere  to  each  other  and  to 
ce  oi  the  straw.  The  fibre  is  the  only  part  required  for  the 
turer,  and  must,  previous  to  its  being  used,  be  separated 
(  other  constituents  of  the  plant,  and  upon  the  complete- 
uch  separation  depends  to  a  great  extent  the  value  of  the 
for  manufacturing  purposes.     If  one  of  the  flax-stems  be 
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rubbed  in  the  hand,  it  will  be  found  that  a  psgrtial  separation  gf 
the  straw  has  been  obtained,  and  its  bulk  hfis  ip  oonsequeaoe  Jbeoi 
proportienatcly  reduced.  Taking  advantage  of  this  prepertyof 
ijie  flfrx^  the  Chevalier  Claussen  has  constructed  a  machine'  ftr 
tbe  purpose  of  enabling  the  grower  thus  to  fseparftte  t)ie  strair  firoflL 
the  fibre.  Tbe  possibility  of  effecting  this  without  steepjgg  bn 
been  known  for  some  years,  and  the  merit  of  its  disoovpnr  is  not 
claimed  by  the  Chevalier  Claussen.  But  coqsidering  thai  nithsrtv 
the  great  difficulty  with  all  growers  of  flax  has  been  its'prepintidB 
fer  market,  and  that,  even  in  cases  similar  to  that  of  M^.  Stnoq^ 
where  the  crop  was  disposed  of  in  the  straw  ajs  it  came  froip  the 
field,  the  great  bulk  of  the  crop  rendered  its  transport  to  apfSfr 
tance  almost  impossible,  it  was  thought  that,  if  means  were  pheej 
ait  the  disposal  of  the  grower  by  which  a  rednctioi)  of  the  bulk  of 
ifae  crop  might  be  obtained  without  injury  to  the  fibre*  and  tjtsy 
eiependiture  of  labour  not  greater  than  the  ordinary  fam^  ooci^ 
tion  of  threshing,  he  would  be  enabled  to  avail  hims^  of  the  bolt 
iparket  which  might  offer  for  his  produce.  In  addition  lo  iifii§ 
the  straw  obtained  in  the  process  of  separation  would  b^  afslkhle 
for  returning  to  the  soil,  and  thus  prevent  that  exhnustioii  wfaidi 
must  of  necessity  take  place  in  the  case  of  flax,  as  ip  all'  oAor 
■crops,  where  the  whole  of  the  produce  was  removed  from  the  soO. 
When  thus  separated  the  fibre  is  ailapted  to  the  manttfactnts 
of  sail-cloth,  ropes,  cordage,  canvas,  and  other  coarse  fabrics  fef 
which  a  very  large  demand  exists,  and,  in  consequence  of  its  giot 
strength  and  freedom  from  waste,  it  may  be  advantageously  estv 
ployed  as  a  substitute  for  Russian  hemp  in  the  production  of  s 
large  proportion  of  these  articles.  It  is  also  adapted  in  tUsst^s 
for  the  process  of  steeping  required  to  bring  it  into  a  fit'  sM 
for  the  ordinary  flax  spinner  or  linen  manufacturer,  and  it  is 
equally  suited  for  undergoing  the  further  manipulations  requiied^it 
order  to  adapt  it  under  Chevalier  Claussen's  process  for  spim^qc 
upon  the  ordinary  cotton  or  woollen  machinery.  The  g^rent  din- 
culty,  therefore,  in  connexion  with  the  preparation  of  the  ciop  (br 
market  on  the  part  of  the  grower  is  at  once  removed  by  thU|  the 
first  stage  in  the  process  which  we  are  considering.  So  £sr  asthe 
agriculturist  is  concerned  our  remarks  might  stop  here,  dklwenst' 
consider  it  necessary  to  carry  our  observations  a  stage  fmlhBf, 
for  the  purpose  of  showing  the  practicability  of  the  new  procqp% 
and  its  adaptation  to  the  requirements  of  that  new  and  exteuivB 
demand  which  must  of  necessity  arise  for  flax  when  employed  sf 

*  UpoD  tbe  adaptatiop  to  iti  purpose  and  cheapness  of  this  machiiia  deptaiU  Af 
benefit  which  the  agriculturist  will  deri7e  from  the  ingenious  in7eution  of  tbe  Ghenlia 
ClaoneD ;  the  bulk  of  flax  straw  Co  be  transported  from  the  farmyard  to  dw  mtf*" 
facturer  is  at  proMot  so  great  in  proportion  to  the  price  received  per  ton  Ibr  the  itM^i 
as  to  militate  extensively  against  the  cultivation  of  flax  for  the  purpoM  of  iMinnftflP* 
in  England. — W.  Miles. 
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k  subsutate  or  auxiliary  in  the  cotton  and  woollen  manuftictnres 
>f  the  ooantry. 

The  machine  above  referred  to,  as  we  have  said,  removes  the 
itisBW  only,  and  but  partially  disintegrates  or  separates  the  fibres^ 
wfaidi  are  held  t<^ether  by  an  adhesive  substance.  Hence  the 
oosnenes*  of  the  fibres  and  their  suitability  for  coarse  and  stroi^ 
fabrics  only.  In  order  to  adapt  it  for  the  linen  manufacture,  as 
also  to  carry  it  one  stage  further  in  the  process  of  preparation  for 
the  cotton  or  wool  spinner,  it  is  necessary  to  obtain  a  more  com- 
plete separation  of  the  fibres.  This  object  is  to  be  accomplished 
by  the  removal  of  the  resinous  and  glutinous  substance  which 
binds  them  together ;  and  as  it  does  not  appear  that  mechanical 
power  will  completely  effect  this,  recourse  is  had  to  chemical 
■eans.  These  substances  are  therefore  dissolved  by  the  chemical 
action  of  fermentation,  which  takes  place  under  the  ordinary 
modes  of  steepiug,  whether  in  hot  or  cold  water ;  and  the  appli- 
cation of  mechanical  power  in  the  process  of  scutching  after- 
wards separates  the  fibres,  and  leaves  them  in  a  fit  state  for  the 
tirioas  manipulations  required  previous  to  flax-spinning. 

The  existing  processes  of  steeping  resorted  to  for  the  purpose 
of  obtaining  this  separation  are  found  not  only  to  occupy  a  very 
Itfge  portion  of  time^  but  they  are  also  not  sufficiently  uniform 
in  their  action  to  produce  that  complete  separation  required  in 
the  flax  for  spinning  on  the  ordinary  cotton  machinery,  and 
even  in  the  preparation  of  the  fibre  for  the  ordinary  branches  of 
linen  manufacture,  they  possess  many  disadvantages  which  it 
would  be  desirable  to  see  removed  alike  for  the  interests  of  the 
(rower,  who  may  have  the  convenience  and  facility  for  thus  pre- 
Mtring  bis  flax,  as  for  the  manufacturer  himself.  In  order  to 
obtain  this  more  complete  separation  of  the  fibre,  desirable  alike 
or  the  flax  as  for  the  cotton  spinner,  the  Chevalier  Claussen 
dopts  the  plan  of  boiling  the  flax  (either  in  the  straw,  as  it 
omes  from  the  field,  or  in  the  state  in  which  it  leaves  the 
prower's  hands,  with  its  bulk  partially  reduced  by  the  removal  of 
he  straw)  for  two  or  three  hours  in  a  weak  solution  of  caustic 
oda.  The  action  of  the  soda  dissolves  completely  these  resinous 
ind  other  substances,  while,  by  its  combination  with  the  oleaginoui 
natters  of  the  plant,  it  produces  a  soapy  kind  of  liquid,  which 
'emoves  at  the  same  time  all  the  colouring  matter — leaving  it, 
inlike  flax  steeped  upon  the  ordinary  mode,  perfectly  free  from 
ill  stain  and  impurity,  and  thereby  facilitating  greatly  the  after 
processes  of  bleachii^  or  dyeing,  whether  in  the  yarn  or  in  the 
finished  cloth. 

The  advantages  resulting  from  this  mode  of  treating  the  flax 
may  be  stated  to  be, — that  the  preparation  of  long  fibre  for 
scutching  is  effected  in  less   than  one   dav,  and  it   is  always 
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uniform  in  strength^  and  entirely  free  from  colour  ;  that  the  flax 
can  he  bleached  in  the  straw  at  very  little  additional  expenditure 
of  time  or  money ;  that  the  former  tedious  and  uncertain  model 
of  steeping  are  superseded  by  one  perfectly  certain  with  ordinary 
care  ;  and  that  in  consequence  of  a  more  complete  severance  oif 
the  fibres  from  each  other,  and  also  from  the  bark  and  booo» 
the  process  of  scutching  is  effected  with  labour  ponsiderably 
less  than  that  usually  employed. 

These  advantages  apply  only  to  the  preparation  of  the  flax 
for  the  linen  manufacturer,  and  to  the  production  of  a  long  fibre 
suited  to  the  requirements  of  the  flax  machinery.  The  great 
difference  in  the  length  of  the  staple  of  cotton  as  compared  with 
flax  renders  necessary  a  very  different  arrangement  of  the  parts 
of  the  mechanism  employed  in  spinning  the  two  materials.  The 
first  step  required  to  be  taken  in  order  to  spin  flax  upon  cotton 
machinery  is  therefore  to  efiect  such  a  reduction  in  the  length  of 
the  fibre  as  may  suit  it  to  the  machinery  upon  which  it  is  to  be 
spun.  This  operation,  apparently  very  simple,  is,  nevertheless, 
an  exceedingly  difficult  one,  the  greatest  accuracy  being  required 
in  cutting,  as,  if  any  of  the  portions  of  fibre  exceed  the  required 
length,  they  will  "  bite  "  in  the  rollers,  and  the  yarns  produced 
from  them  will  be  unequal  in  strength,  and  present  the  appear- 
ance of  being  *'  overworked.*'  A  very  nicely-adjusted  madiine, 
similar  in  its  operation  to  the  ordinary  "  chaff-cutter,"  has  now, 
however,  been  constructed,  and  the  difficulty  has,  we  believe, 
been  successfully  overcome.  The  required  lengths  may  be 
obtained  either  by  cutting  the  flax  in  the  straw  as  it  comes  from 
the  field ; — ^with  its  bulk  reduced  by  the  partial  removal  of  the 
straw ; — or  even  after  it  has  undergone  the  boiling  process  just 
referred  to. 

Had  nothing  more,  however,  been  required,  in  order  succeas* 
fully  to  spin  flax  upon  cotton  or  woollen  machinery,  than  merely 
to  reduce  the  length  of  the  fibre,  the  spindles  of  Lancashire  and 
Yorkshire  would  long  since  have  been  employed  in  spinning  flax 
where  now  cotton  or  wool  alone  is  spun.  There  is  a  vast  difference, 
however,  between  the  harsh  and  elastic  fibres,  and  the  specific 
gravity  of  flax,  as  compared  with  the  soft  down-like  substance  of 
the  cotton-pod,  which  must  be  removed  before  the  one  can  be 
substituted  for  the  other  upon  the  same  description  of  machinery. 
Even  after  having  passed  through  the  boiling  process,  the  flax 
fibres  are  coarse  and  harsh  as  compared  with  cotton,  while  the 
quantity  in  length  of  yarn  obtained  from  equal  weights  of  the 
two  materials  will,  in  consequence  of  the  difference  of  specific 
gravity  between  the  two  substances,  be  so  greatly  in  favour,  of 
cotton  as  completely  to  preclude  the  possibility  of  its  profitable 
substitution  by  flax.    Thus,   for  instance,   1  lb.  of  fair-bowed 
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Georgia  cotton,  spun  into  30*s,  will  yield  25,200  yards ;  while 
1  lb.  of  flax,  spun  into  "  line  *'  of  a  number  about  equal  to  that 
of  the  cotton-yarn,  would  produce  but  21,000  yards,  giving  an 
advantapre  of  4000  yards  in  the  pound  to  cotton  over  flax.  In  suldi- 
tion  to  this,  the  yarn  would  be  produced  from  the  raw  cotton  by 
cotton  machinery  at  an  expense  of  less  than  3d,,  while  that  of 
the  flax  would  be  more  than  double  that  sum  when  prepared  by 
the  flax  machinery.  This  is  a  difficulty  which  has  hitherto  lain 
at  the  root  of  every  attempt  to  spin  flax  successfully  and  profitably 
upon  cotton  machinery,  and  the  solution  of  which  constitutes  the 
great  difference  between  the  process  of  Chevalier  Claussen  and 
all  other  attempts  previously  made  to  spin  flax  upon  cotton  or 
woollen  machinery. 

A  minute  attention  to  the  structure  of  the  flax  fibre,  combined 
with  his  knowledge  of  the  properties  of  cotton,  suggested  to  the 
inventor  a  mode  by  which  this  difficulty  might  be  overcome. 
The  long  fibres  of  the  flax- plant  are  arranged  around  each 
other  in  small  bundles,  presenting,  under  the  microscope,  some- 
what the  appearance  of  a  bundle  of  rods,  or  the  Roman  fasces. 
It  became  obvious  that,  if  by  any  process  these  minute  hair- 
like substances  could  be  further  subdivided,  the  required  increase 
in  length  and  proportionate  diminution  in  bulk  or  coarseness 
would  be  obtained.  But  how  was  this  separation  to  be  obtained  ? 
Ordinary  mechanical  means  were  useless  for  such  a  purpose. 
Hair-splitting,  even  upon  a  small  scale,  has  always  been  con- 
sidered as  partaking  somewhat  of  the  impracticable;  and  to 
accomplish  this  process  upon  a  large  scale — to  split  or  divide  this 
fine  hair-like  substance  by  hundredweights  at  a  time,  and  to  do 
it  at  a  trifling  cost — would  appear  to  be  beyond  the  bounds  of 
possibility.  The  feat  has,  however,  been  accomplished  by  the 
Chevalier  Claussen — and  what  is  more,  it  is  effected  instan- 
taneously. What  ordinary  mechanical  powers  failed  to  accomplish 
has  been  not  only  successfully,  but  instantaneously  performed, 
by  the  mechanical  action  of  chemical  forces  applied  to  the  inter- 
stices of  the  fibres. 

The  means  by  which  this  is  accomplished  are  simple  and 
beautiful,  and  they  form  an  exceedingly  interesting  illustration 
of  chemical  powers  long  known  and  universally  recognised.  We 
have  already  stated  that  in  one  of  the  processes — that  employed 
by  the  Chevalier  Claussen  in  the  preparation  of  the  flax  for  the 
linen  manufacture — the  fibre  was  boiled  in  a  solution  of  caustic 
soda.  In  preparing  the  article  for  the  cotton-spinner  the  flax 
also  undergoes  a  similar  boiling  and  cleansing  process,  after 
which  it  is  taken  out  of  the  vat  containing  the  solution  of  caustic 
soda,  washed,  and  placed  in  another  containing  a  solution  of 
carbonate  of  soda,  in  which  it  remains  till  fully  saturated  with 
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the  salt ;  it  is  then  placed  in  a  third  vat  oontakung  a  weak  sok- 
tion  of  sulphuric  or  other  acid.  The  hollow  cylinders  of  the 
fibres,  by  the  laws  of  capillary  attraction,  speedily  become  charged 
with  the  acidulated  solution  in  which  they  are  placed ;  and  the 
acid,  coming  in  contact  with  the  soda  which  the  fibres  had  taktt 
up  in  the  first  and  second  solutions,  generates  carbonic  gas^  the 
expansive  force  of  which  splits  or  divides  the  fibres  iato  a  nA 
number  of  ribbon-like  filaments,  which,  examined  luideF  the 
microscope,  present  the  appearance  of  raw  cotton. 

After  having  passed  through  these  several  sti^^,  and  haviflg 
been  dried,  carded^  and  spun  in  the  ordinary  method,  it  will  be 
found  that  the  quantity  of  yarn  produced  from  a  given  qnanti^ 
of  flax,  instead  of  being  less  than  a  similar  weight  of  cottaa, 
will  be  equal  to  it,  or  considerably  more,  the  produce  Tarying  in 
quantity  according  to  the  character  of  the  fibre  opecatod  upea 
and  the  strength  of  the  material  employed.  The  specific  graiitj 
of  the  cottonized  substance  will  also  be  precisely  similar  to  that 
of  cotton  itself.  At  the  meeting  of  the  Council  of  the  Rami 
Agricultural  Society  of  England  in  February  last,  Prefeaaor  Way 
exhibited  this  very  interesting  process.  We  give  the  aeooaat  of 
the  experiment  in  the  words  of  Mr.  Hudson,  the  SecreUay  af  the 
Society  : — 

*'  Although  we  have  long  been  practically  familiar  with  the  expanave 
effects  of  aeriform  fluids  suddenly  disengaged  cbemicallylrom  an  apparantlgr 
solid  and  inert  substance  like  gunpowder,  either  in  fire*anns  orthebUstiqg 
of  rocks,  and  with  their  elastic  recoil  when  released  from  the  pressim 
of  condensation,  as  in  the  air-gun  or  the  liquid  gases  of  Dr.  Esraday,  we 
were  not  prepared  for  so  beautiful  an  instance  of  the  application  of  thb 
principle  as  the  one  Chevalier  Clauasen  has  ^iven  ui  in  the  qplittiag  sf 
vegetable  fibre,  bv  conveying  into  its  interstices  the  eavbonio  aoid  gsi 
concealed  in  conaensation  and  chemical  alliance  with  soda*  aad  tfaea 
setting  it  free  by  the  addition  of  acid,  which  breaks  off  that  alliance  l^  its 
own  superior  elective  affinity  for  the  alkali.  Means  shown  in  their  resolt 
to  be  so  nowerdil,  and  in  their  operation  so  gentle  yet  dedsive,  gave  t» 
the  simple  experiment,  made  in  the  presence  of  the  Council  by  Pfoiefir 
Way,  more  the  air  of  a  new  instance  of  natural  magic,  than  the  aalMr 
reality  of  an  ordinary  operation  of  natural  laws,  of  which  the  applicatioa 
only  was  novel;  and  its  effect  on  tlie  meeting  was  accordinglv  boQi 
singular  and  striking,  occasioning  evident  marks  of  their  agreealue  sur- 
prise and  admiration  at  the  result  obtained.  The  flax  fibre  soaked  in  tte 
solution  of  carbonate  of  soda  was  no  sooner  immersed  in  the  ytrntl  ooa-' 
tainin^  the  acidulated  water  than  its  character  became  at  once  changed 
fVom  that  of  a  damp  rig^id  aggregation  of  flax  to  a  Ught  expansive  maai  of 
cottony  texture,  increasing  in  size  like  leavening  dough  or  an  expanding 
sponge.  This  change  was  no  less  striking  when  this  converted  mass  W 
its  turn  was  placed  in  the  next  vessel,  which  contained  the  hypo-chlarita 
of  magnesia,  and  became  at  once  bleached,  attaining  then  the  Gdour,asit 
had  just  before  reoeived  the  texture,  of  cotton." 

Two  points  yet   remain  to  be   noticed  on  this   aubjeet,  vic^ 
whether  the  substance  produced   under  this  treatment  can  be 
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ith  advantage  by  our  manufacturers,  and,  if  so,  the  coit  at 
it  can  be  produced.  According  to  the  answers  given  to 
[oesPtioBS  must  depend  the  opinion  whether  the  Chevalier 
en*s  invention  be  a  really  valuable  ofie,  or  a  ttierely  inte- 
and  ingenious  application  eif  the  laws  of  chemistry.  We 
ideavoured  to  obtain  information  upon  this  subject,  and  the 
has  been  to  lead  us  to  believe  that  the  invention  must  be 
1  under  the  former  head.  With  respect  to  the  possibiUty 
lufacturing  the  fibre  upon  the  ordinary  cotton  or  woollen 
lery,  there  appears  to  be  but  one  opinion  among  all  whom  we 
ad  an  opportunity  of  consulting  on  the  subject,  and  several 
largest  mannfaeturers  have  expressed  themselves  as  per- 
billing  to  take  any  quantity  that  may  be  supplied  to  them, 
ve  seen  samples  of  the  yarns  spun  on  the  ordinsiry  ma- 
Y  formed  entirely  of  flax,  and  others  ef  a  mixture  of  flax 
tton,  flax  and  wool,  and  flax  aad  silk^  which  we  have  no 
ion  in  describing  as  of  excellent  quality/  We  have  als(o 
&mples  of  similar  yarns  dyed  in  vuious  colours,  and  which 
'  to  take  the  dye  equafl  to  my  yarns  formed  entirely  of 
silky  or  wool.  The  cloth  woven  from  the  yarns  pofeuiesses 
ee  of  softness^  and  strengiby  and  clearness  of  appearance, 
is  seldom  found  to  exist  in  any  other  fabrics  feitned  entirety 
one  material.  The  mixture  of  the  flax  wit&  the  wool 
s  to  answer  exceedingly  well ;  and  inasmuch  Sb  the  two 
noes  may  be  worked  together  ia  any  proportion^  it  follows 
Qr  woollen  maaufacturers  will  be  able  to  produce  cloths  as 
e  as  those  formed  entirely  of  wool,  at  a  price  considerably 
an  they  have  hitherto  been  able  to  manufacture  them, 
h  respect  to  the  priee  aA  which  the  "  flax-ootton,"  or 
sh  cotton,'*  as  it  is  termed,  can  be  produced,  we  are  in- 
to the  Chevalier  Claussen  for  the  following  statement,  the 
ey  of  which   he  assures  as  cannot  be  knpeaohed.     He 


le  average,  5  tons  of  flax-straw  will  pveduee  1  toa  of 
ih  cotton,  £.    $,  d. 

t  of  which,  at  3/.  per  ton,  '^duld  be     .         .         .         .     15    0    0 
penses  of  **  breaking,"  ••  cutting,"  and  **  blowing,**"  will 

Mcted 1  19    0 

:al  preparations  and  ingredients  employed  ^        .        .15    0 

Dst  of  1  ton  of  flax  fibre,  or  **  British  cotton,"  equal  to 

uality  American  cotton  « 18    4  0 

this  (where  i%qiiir«d)  the  bleaching  .         .         .         .10  0 

g,  drying,  &o.  &c    •        4        ^        .        ^        .         .      1  16  0 

^st  of  the   '*  British  ootton  "^  bleached  and  washed, 

m £21    0    0 

tL  per  lb.,  and  which  will  readily  sell  tt  from  4rf.  to  M.  per  H)."' 
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For  wool,  he  states  that  the  expenses  of  preparation  are  abont    ■. 
the  same;  but  it  requires  a  further    '^blowing"  and  carding,   ^^ 
which  processes  are  extra,  say  Id.  per  lb.,  but  it  will  then  sell 
to  the  woollen  manufacturers  at  from  6^.  to  lOd.  per  lb. 

If  these  statements  can  be  borne  out  when  the  process  is  csr> 
ried  out  upon  an  extensive  scale,  our  agriculturists  will  be  en- 
abled to  supply  the  cotton  and  woollen  manufacturers  with  a  fabric 
adapted  to  their  machinery,  and  without  requiring  the  sUghteit 
outlay  on  their  part,  for  the  purpose  of  adapting  it  to  the  new 
material,  at  a  price  considerably  less  than  that  at  which  cotton 
can  be  profitably  grown  and  imported  from  the  United  States, 
or  any  other  cotton-producing  country.  Referring  to  the  oflScitl 
list  of  prices  at  Liverpool  of  '^  American  uplands*'  and  of  Sural 
and  Madras  cotton  during  the  last  20  years,  it  appears  that 
the  lowest  price  at  which  cotton  was  sold  was  in  1845»  when 
the  imports  were  unusually  large,  and  that  then  the  prices  were, 
for ''  uplands,*'  from  3^.  to  4|^f.  per  lb.,  and  for  Surat  and  Madm 
from  2id.  to  Sid.  per  lb.  The  highest  price  was  in  1835,  when 
''  uplands  **  ranged  from  9d.  to  1 1  {d.,  and  "  Surats  '*  from  ^^d. 
to  8|(f.  per  lb.  The  average  price  for  the  whole  period  was  for 
Surats  about  5d,,  and  for  uplands  about  6^d.  per  lb.  ;  while 
Chevalier  Claussen  states  that  the  cost  at  which  his  British 
cotton  can  be  produced  does  not  exceed  2^d.  per  lb. 

An  additional  advantage  presented  to  the  manufacturer  in,  that 
the  flax-cotton,  when  delivered,  is  in  a  much  cleaner  state  than 
foreign  cotton  is  imported,  and  that  consequently  he  will  have  to 
incur  less  expense  in  the  preparatory  stages  of  putting  it  on  his 
machinery.  It  will  of  course  be  fully  understood,  from  the  mode 
of  preparation  which  we  have  described,  that  the  process  of  pro- 
ducing <' fiax-cotton "  commences  at  the  same  stage  as  that  of 
the  preparation  of  the  "fibre*'  for  the  ordinary  linen  mAOiH 
facture,  and  that  it  is  not  proposed  to  convert  ''  flax/*  as  ordi- 
narily known  in  the  flax  market,  and  which  has  been  steeped 
and  prepared  to  suit  one  branch  of  manufacture,  into  a  sabstance 
suited  to  another  of  a  totally  distinct  character. 

Enough  has,  we  think,  been  stated  to  induce  our  agriculturists 
to  bestow  a  calm  and  careful  consideration  upon  this  really 
important  and  national  question,  to  watch  the  progress  of  the 
flax  movement,  and  to  endeavour  to  secure  for  themselves  those 
advantages  which,  should  the  invention  be  successfully  carried 
out,  may  not  improbably  be  as  exclusively  enjoyed  by  the  foreign 
producer  as  is  the  supply  of  the  present  demand  for  flax  in  tlus 
country.  We  have  purposely  abstained  from  mixing  up  with 
the  consideration  of  this  question  the  advantages  which  would 
result  to  the  grower  from  being  enabled,  by  the  culture  of  the 
flax-crop  at  home,  to  obtain,  at  a  less  cost,  a  better  deacriptioa 
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»(  oU-cake  and  cattle-food  than  he  at  present  obtains  from 
dreign  countries,  and  thus  to  increase  the  quantity  of  his  stock 
nd  manure^  and  improve  the  condition  of  the  other  crops  in 
lis  rotation.  These  subjects,  as  well  as  that  of  the  additional 
employment  which  the  cultivation  of  flax  would  afibrd  to  the 
abouring  population,  may  be  treated  of  more  appropriately  in 
I  consideration  of  the  general  question  of  flax  culture.  There  is 
>ne  point,  however,  in  connexion  with  the  preparation  of  flax- 
Dotton,  bearing  upon  the  interests  of  the  agriculturist,  which  ought 
not  to  be  overlooked,  viz.  that  the  flax  will  not  be  required  to  be 
palled,  as  in  cases  where  it  is  desirable  to  obtain  a  fine  flax  for 
the  present  linen  manufacture,  before  it  is  fully  and  completely 
ripe.  The  grower  will  thus  be  enabled  to  obtain,  in  addition 
to  the  fibre  or  straw,  a  valuable  crop  of  fully  ripened  seed,  avail- 
tble  for  the  purposes  of  the  oil-crusher  or  for  feeding  his  cattle. 
yfe  are  informed  that  already  several  foreign  countries  are  on 
the  qui  vive  on  the  subject,  and  that  the  State  of  Massachusetts 
bu  sanctioned  the  formation  of  a  company  for  the  purpose  of 
cirrying  out  the. invention  upon  a  lai^e  scale  in  that  State. 

Edward  M'Drrmott.   . 


XV. — On  American  Phosphate  of  Lime,     By  the  Secretary.  . 

The  Secretary  having  been  directed  by  the  Council  to  make 
special  inquiries  on  the  subject  of  the  occurrence  of  mineral 
phosphate  of  lime  in  the  United  States,  and  in  reference  to  the 
specimen  of  that  substance  which  Dr.  Daubeny  had  forwarded 
to  the  Duke  of  Richmond,  replies  were  received  from  his  Ex- 
cellency the  American  Minister,  Dr.  Daubeny,  Sir  R.  I.  Mur- 
chison.  Sir  Charles  Lyell,  Captain  W.  H.  Smyth,  Dr.  Shawe, 
Professor  Johnston,  of  Durham,  Mr.  Johnson,  Secretary  of  the 
New  York  State  Agricultural  Society,  and  Dr.  Cooke,  Professor 
of  Mineralogy  in  Harvard  University,  and  laid  before  the 
Council  on  the  25th  of  June  last.  The  following  results  may  be 
deduced  from  this  correspondence : — 

1.  The  mineral  phosphate  of  lime  has  been  found  in  abun- 
iance  in  the  American  States  of  New  Jersey  and  New  York ; 
lod  there  is  a  great  probability  that  supplies  of  it  will  be  dis- 
iX)vered  in  other  States  of  that  Union,  as  well  as  in  Canada ;  it 
is  also  not  improbable,  from  analogical  considerations,  that  this 
crystalline  substance  may  be  found  to  exist  among  the  meta-  • 
Q&orphic  masses  of  the  Highlands  of  Scotland  and  elsewhere. 

2.  The  specimen  from  New  Jersey,  forwarded  by  Dr.  Daubeny 
to  the  Duke  of  Richmond,  had  the  appearance  of  a  remarkable 
^ety  of  crystalline  rock;  but  the  formation  in  which  it  oc- 
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curred  was  not  stated.  It  was  found  by  Professor  Maskelyne,  o 
Oxford,  to  contain  95  per  cent,  of  the  phosphates  of  lime,  iioq 
and  alumina.  Its  importation  was  made  bj  Messrs.  Jevons,  d 
Stamford-place,  Liverpool.  One  vein  alone,  discovered  ia  New 
Jersey,  would  supply  the  English  market  for  many  years. 

3.  In  the  State  of  New  York  a  great  mass  of  this  mineral  hid 
been  discovered,  and  a  shaft  had  already  been  sunk  to  the  dsptb 
of  nearly  30  feet.  This  vein  occurred  at  Crown  Pmnt*  near 
Lake  Champlain,  in  Essex  County,  and  the  abundance  of  the 
mineral  was  so  great  as  to  lead  to  the  conclusion  that  this  ■»• 
contained  an  inexhaustible  supply  ;  the  locality  was  also  fsMW- 
able  for  facility  of  transport  and  ready  shipment.  This  ven 
consisted  of  grains  and  cr}  stals ;  and  on  analysis,  in  Amende 
had  been  found  to  contain  a  much  larger  proportion  than  tht 
Jersey  mineral,  of  which  some  specimens  yielded  only  about  40 
per  cent,  of  the  phosphate  of  lime,  while  the  Crown  Nnt 
mineral,  as  reported  by  Mr.  Johnson,  gave  80  per  cent,  ot  that 
substance,  free  from  chalk,  containing  only  a  small  omount  sf 
quartz  in  grains,  and  of  the  fluoride  suid  chloride  of -limo*  Itii 
very  soft,  and  pulverizes  easily,  and  is  more  readily  ^ssolved 
than  the  Jersey  variety.  It  can  be  delivered  in  London  in  the 
rough  state,  or  powdered  ready  for  use,  as  may  be  thought  most 
desirable.  By  single-horse  power  two  tons  a-day  may  easily  be 
g^und. 

4.  The  price  at  which  the  Jersey  phosphate  was  first  oflsKd 
fior  sale  at  Liverpool  was  5/.  5«.  per  ton ;  but  its  intesoit  ii 
diately  ceased,  in  a  commerciel  point  df  view,  when  tke  ii 
on  fallaeiods  grounds  of  supply  and  demand',  in^udicionslj 
the  prioe  to  7/.,  forgetting  that  there  were  already  othet 'imto  ol 
phosphate  of  Ume  in  this  country  available  to  the  EngUAfnsilHf 
It  is  now  fully  believed  by  moderate  and  intell^fent  Amarisiii 
that  the  United  States  phosphate  can  be  aSbrded  iis  the  tmlM 
market  at  such  a  price  as  will  render  it  a  cheap  feKiliioir;  and! 
as  it  can  easily  be  reduced  to  powder,  its  valoe  cannot  1m  JUsAtrti 
provided  it  be  treated  with  sulphuric  add,  adod  thua  jwdofft 
suitable  as  a  manure  to  those  crops  for  which  pkospfaata  ;•£  1h 
has-been  found  by  experience  to  be  advantageous^ 

5.  Professor  Johnston,  of  Durham,  to  whose  persmial  ¥«■!  I 
the  United  States  we  probably  owe  the  attention  thus  paid  to  Iki 
mineral,  occurring  so  abundantly  in  that  part  of  the  WoiU^  il 
marks  :-^*^  American  farmers  in  general  hav«  not  the  knawlidg 
to  appreciate  the  value  of  such  a  manuring  sobstanea  sa  lU 
nor  the  ability  to  purchase  it  when  manufactured  inta  anpevphsi 
phale  of  lime ;  the  discovery,  therefore,  will  be  a  booAy  for  tb 
present,  to  both  countries.  It  will  make  more  abundant  aa 
cheap  Uie  means  of  fertility  which  our  soils  require ;  whila^  I 
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npplyiaf^  a  new  article  of  traffic  only  saleable  in  Oreal  Britain^  it 
will  form  a  new  bond  of  connexion  between  our  kmdred  nations." 
6.  T>r.  Cooke  and  Dr.  Danbeny  haTing  called  the  attention  of 
die  Council  to  the  information  relating  to  this  mineral  contained 
in  Dana's  **  System  of  Mineralogy, '^  the  following  abstracts  have 
acoordingl J  been  made  from  diflEsrent  parts  of  that  work : — 

(I)  Locdtities  and  Association  qf  Occurrence, 

At  Bine-hill  Bay,  Mains — (remarkably  good  spedmens)  with  arsenical 
isoo,  molybdenite,  galena,  fluor-spar,  black  tonrmalhie,  black  oxide  of 
osngantse,  rhodonite,  bog  manganese,  wolfram. 

At  Rumford,  Maine — in  the  same  district  with  yellow  garnet,  idoerase, 
pfiexe»e»  seapoHte,  graphite. 

At  Jsttkson,  New  Hampshire — with  drusy  quartz,  tin  ore,  arsenical 
pgprites,  native  arsenic,  luor^spar,  magnetic  iron  ore,  molybdenite,  wolfram, 
copper  pyrites,  arsenate  of  iron. 

At  Piermont,  New  Hampshire — with  micaceous  iron,  heavy  spar; 
grsen,  whitey  and  brown  mica. 

At  South  Westmoreland,  New  Hampshire— (remarkably  good  spaoi- 
nsoi)  with  molybdenite,  blue  feldspar,  bog  manganese,  quartz,  fluor  spar, 
sspper  pyrites,  oxide  of  molybdenum  and  of  uranimn. 

At  Bolton,  Masaachusetti — with  scopolite,  petalite,  sphene,  pyroxene, 
■attaJite,  diopside,  boltonite,  magnesite,  rhomb  spar,  allanite,  yttrocerite, 
cerium  ochre,  spinel. 

At  Boxlwrouffh,  MasB.->with  scapolite,  spinel,  garnet,  augite,  actinolite. 

At  Chester,  Mass. — with  hornblende,  scapolite,  zoisite,  spodumene, 
indieolite,  magnetic  iron. 

At  Chesterfield,  Mass. — ^with  blue,  red,  and  green  tourmaline ;  cleave- 
Itndite,  hthia,  mica,  smoky  quartz,  microlite,  spodumene,  kyanke,  rose 
boy],  garnet,  quartz  crystals,  staurotide,  tin  ore,  columbite,  vuriegated 
copper  ore,  zoisite,  uranite. 

At  Hinsdale,  Mass. — ^with  brown  iron  ore,  zoisite. 

At  Lancaster,  Mass. — ^with  kyanite,  chiastoHte,  staurotide,  pinite, 
SDdalusite. 

At  Littleton,  Mass. — with  spinel,  scapolite. 

At  Middlefield,  Mass.— with  glassy  actinolite,  rhomb  spar,  steatite, 
vrpentme,  feldspar,  drusy  qoartz,  zoisite,  nacrite,  chalcedony,  talc. 

At  Norwich,  Mass.— (very  fine  specimens)  with  black  tourmaline,  beryl, 
blende,  ^oaxts  crystals. 

At  StuiMdge,  Mass.— with  gmphite,  pyrope,  bog  ore. 

At  WUliamsburgh,  Mass. — with  zoisite,  pseudomorphous  quartz,  sera 
lad  smoky  quartz,  galena,  pyrolusite,  copper  pyrites. 

At  Haddam,  Connecticut — with  chrysoberyl,  beryl,  epidote,  tourmsime, 
feldspar,  anthophylHte,  garnet,  iolite,  chlorophyllite,  antomohte,  mi^netic 
iron,  adiilaria,  columbite,  mica,  white  and  yellow  iron  pyrites,  molybdenite, 
illanite,  sulphuret  of  bismuth. 

At  litcfaneld,  Connecticut— with  kyanite  and  corundum,  andsdnsite, 
ilmenite,  copper  pyrites. 

At  Middietown,  Connecticut— ^ith  mica,  lepidolite,  green  and  red 
tourmaline,  albite,  feldspar,  columbite,  prehnite,  garnet,  beryl,  topaz, 
oninte. 

At  Crown  Point,  New  York— with  garnet,  massive  feldspar,  epidote, 
Kpsom  salt,  magnetic  iron. 

At  Long  Pond,  New  York — ^with  ffamet,  pyroxene,  idoerase,  coccelite, 
scapolite,  magnetite  iron  ore,  bine  caic  spar. 
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At  Moriah,  New  York— with  zircon,  caJc  spar,  actinolite,  labradorite, 
mica,  specular  iron. 

At  Diana,  New  York — ^with  scapoUte,  tubular  spar,  green  coccolife, 
feldspar,  sphene,  mica,  quartz  crystals,  drusy  quartz,  cryst.  pyrites,  mif- 
netic  pyrites,  blue  calc  spar,  serpentine,  rensselaerite,  zircon,  specokr 
iron  ore,  iron  sand. 

At  Corker's  Hook,  New  York — ^unassociated  with  other  remarkaWt 
minerals. 

At  Two  Ponds,  in  Munroe,  New  York — ^with  pyroxene,  chondrodite, 
hornblende,  scapoiite,  zircon,  sphene. 

At  Amity,  New  York— (good  specimens)  with  spinel,  garnet,  acapdfitCi 
hornblende,  idocrase,  epidote,  clintonite,  magnetic  iron,  tourmaliMi 
warwickite,  chondrodite,  ilmenite,  talc,  pyroxene,  rutile,  zircon,  eonrndnUi 
feldspar,  sphene,  calc  spar,  serpentine. 

At  Edenville,  New  York — (good  specimens)  with  chondrodite,  hli^ 
brown  hornblende,  tremolite,  spinel,  tourmaline,  warwickite,  pjrome, 
sphene,  mica,  feldspar,  mispickel,  orpiment,  nitile,  ilmenite,  icondite, 
copper  pyrites. 

At  Putnam  Valley,  New  York — with  zircon  and  sphene. 

At  Edwards,  New  York — ^with  brown  and  silvery  mica,  scapc^te,  qattti 
crystals,  actinolite,  tremolite,  specular  iron,  serpentine. 

At  Gouvemeur,  New  York — with  calc  spar,  serpentine,  bonibleBde, 
scapoiite,  feldspar,  loxoclase,  tourmaline,  pyroxene,  rensselaerite,  ter^ 
tine,  sphene,  fluor,  heavy  spar,  rutile,  black  and  copper-coloured  nuca, 
tremohte,  asbestus,  specular  iron,  graphite,  idocrase,  mica,  quarti,  tpincl, 
pyrites. 

At  Hammond,  New  York — (remarkab)y  good  specimens,  quite  umqne) 
with  zircon,  feldspar,  pargasite,  heavy  spar,  pyrites,  purple  fluor. 

At  Rossie,  New  York — (good  specimens;  with  calc  spar,  heavy  ipv, 
quartz  crystals,  chondrodite,  feldspar,  pargaute,  pjnroxene,  mica,  floor, 
serpentine,  automolite,  pearl  spar,  graphite,  serpcntme,  zircon* 

At  Greenfield,  New  York— with  chrysoberyl,  garnet,  tourmaline,  niei, 
feldspar,  graphite,  arragonite  (in  iron  mines). 

At  Anthony's  Nose,  New  York— (good  specimens)  with  pyritea,  caloie. 

At  West  Farms,  New  York — with  tremolite,  garnet,  stilbite,  hcnkuidite, 
chabazite,  epidote,  sphene. 

At  Yonkers,  New  York — with  tremolite,  calc  spar,  analcime,  pjiitei} 
tourmaline. 

At  Suckasunny,  on  the  Morris  Canal,  New  Jersey — ^good  ipecimwt  of 
brown  apatite  with  magnetic  pyrites. 

At  East  Bradford,  Pennsylv. — with  green,  blue,  and  ffrey  kyanite. 

At  Leiperville,  Pennsylv. — (good  specimens)  with  berjfl,  tounnfiMi 
garnet,  cryst.  feldspar,  mica,  kyanite,  damourite,  sillimanite,  red  ganrtti 
mica ;  (ordinary  specimens)  with  andalusite,  tourmaline,  miea,  grey 
kyanite. 

At  Springfield,  Pennsyl. — with  staurotide. 

At  Chesnut  Hill,  Pennsyl. — with  mica,  serpentine,  dolomite,  aibeitiii) 
nephrite,  talc,  tourmaline,  sphene,  tremolite. 

At  Germantown,  Pennsyl. — with  mica,  feldspar,  beryl,  garnet. 

At  Dixon's  Feldspar  Quarries,  Delaware  —  (good  specimena)  vitk 
adularia,  albite,  beryl,  mica,  leelite,  cinnamon  stone,  magnetite,  feipen- 
tine,  asbestus,  black  tourmaline,  indicolite,  sphene,  kyanite. 

At  Magnet  Cove,  Arkansas— with  brookite,  schorlomite,  eloBolite,  m^ 
netic  iron,  quartz,  green  coccolite,  garnet. 

At  Bay  St.  Paul,  Canada  East — with  ilmenite. 

At  Bureess,  Canada  West— (good  specimens)  with  pyroxme,  albite, 
mica,  sappnire,  sphene,  copper  pyrites,  black  spinel,  spoaumene. 
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Lt  Goetineau  River,  Canada  West — ^with  calcite,  tourmaline,  hom- 
nde,  pyroxene. 

Lt  Grand  Calumet  Island,  Canada  West— with  phlogopite,  pyroxene, 
lene,  idocrase,  serpentine,  tremolite,  scapolite,  brovm  and  black  tour- 
line,  pyrites. 

The  apatite,  or  mineral  phosphate  of  lime,  usually  occurs  in 
jTStalline  rodis.  It  is  often  found  in  veins  in  gneiss  or  mica- 
tte,  and  particularly  those  containing  tin  and  iron  ore ;  also  in 
innlar  limestone.  It  is  sometimes  met  with  in  serpentine,  and 
casionally,  as  in  Spain,  in  ancient  volcanic  rocks.  Among 
reign  localities  are  Ehrenfriedersdorf,  in  Saxony ;  Schlacken- 
ild,  in  Bohemia;  Caldbeck  Fell^  in  Cumberland;  Devonshire; 
.  Gothard^  in  Switzerland.  The  greenish-blue  variety  called 
vroxite  occurs  at  Arendal,  in  Norway^  and  Pargas,  Finland. 
be  asparoffus-stone,  or  spargelstein  variety,  which  is  obtained  at 
llerthal,  in  the  Tyrol,  and  Villa  Rica,  Spain,  is  translucent, 
d  has  a  wine-yellow  colour;  it  is  embedded  in  talc.  The 
^harite,  or  massive  radiated  varieties^  are  mostly  obtained  from 
rtremadura^  in  Spain,  and  Schlackenwald,  in  Bohemia.  The 
vyrchroite  variety  of  Emmons  is  similar.  Magnificent  crystals 
apatite,  or  mineral  phosphate  of  lime^  are  found  in  St.  Law- 
nce  county.  State  of  New  York,  in  white  limestone^  along  with 
ipolite,  sphene,  &c.  One  crystal  from  Robinson  s  Farm,  in 
ammond,  was  nearly  a  foot  in  length,  and  weighed  18  lbs. 
laller  crystals  are  abundant,  and  the  prisms  are  frequently 
11  terminated.  Besides  the  locality  in  Hammond,  fine  crystals 
\  obtained  about  a  mile  south-east  of  Gouverneur  in  a  similar 
igue,  and  also  in  Rossie,  with  sphene  and  pyroxene,  two  miles 
rth  of  the  village  of  Oxbow.  Also  on  the  bank  of  Vrooman 
e^  Jefferson  county,  in  white  limestone,  fine  green  prisms 
m  half  an  inch  to  five  inches  long;  Sanford  Mine,  East 
>riah,  Essex  county,  in  magnetic  iron  ore,  which  is  often 
ckly  studded  with  six-sided  prisms;  also  at  Long  Pond, 
lex  county;  near  Edenville,  Orange  county,  in  prisms  from 
f  an  inch  to  twelve  inches  long,  of  a  bright  asparagus-green 
our,  imbedded  in  white  limestone;  and  in  the  same  region, 
le,  greyish-green,  and  greyish-white  crystals  ;  two  miles  south 
Amity,  emerald  and  bluish-green  crystals ;  at  Long  Pond^ 
sex  county,  with  garnet  and  idocrase ;  at  Greenfield,  Saratoga 
mty,  St.  Anthony's  Nose,  and  Corlaer's  Hook,  less  interest- 
^;  fibrous  mammillated  {eupyrcliroite)  at  Crown  Point,  Essex 
mty^  about  a  mile  south  of  Uammondsville.  In  New  Hamp- 
re,  crystals,  often  large,  are  abundant  in  the  south  part  of 
estmoreland,  four  miles  south  of  the  north  village  meeting- 
ase,  occupying  a  vein  of  feldspar  and  quartz  in  mica-slate,  al6ng 
;h  molybdenite ;  some  fine  crystals  at  Piermont^  New  Hamp* 
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shire,  in  frhite  limestone,  on  the  land  of  Mr.  Thomas  Croak  Is 
Maine,  on  Long  Island^  Blue-hill  Bay,  in  veins  ten  indies  wide, 
intersecting  granite.  In  Massachusetts*  crystals  oocanonsllj 
six  inches  long  are  obtained  at  Norwich  (north-wesi  psit)^  is 
grey  quartz ;  at  Bolton,  abundant,  the  forms  seldom  interestiiw; 
idso  sparingly  at  Chesterfield,  Chester,  Stnrbridm,  ]ffit>iliLj 
and  Williamsbnrgh.  In  Pennsylvania,  at  Leiperville,  Delswirt 
county ;  in  Bucks  county,  three  miles  west  of  Attleboro.  ApalilB^ 
or  mineral  phosphate  of  lime,  has  also  been  fomid  near  BiU- 
more,  Maryland;  at  Dixon^s  Qnarry,  Wilmington,  Delawsrs^of 
a  rich  blue  colour;  on  the  Morris  Canal  near  Suckasmmyf  Nev 
Jersey,  of  a  brown  colour,  in  massive  magnetic  pyrites ;  also  st 
Perth,  Canada. 

(2)  External  Characters, 
Hexagonally  crystalline ;  also  globular  or  kidney-ihapedy  witk  a  fbras 
or  imperfectly  columnar  stracture,  and  masuve,  with  a  gnmnlar  slmduit. 
Lustre  vitreous,  inclining  to  Bubreainous.  Streak,  white.  Colour  »si)f 
sea-green,  bluish-green,  or  violet-blue ;  sometimes  white ;  also  oessskis- 
ally  yellow,  grey,  red,  and  brown ;  none  bright.  TranspsKnt-Hipsqitfii 
A  bluish  opalescence  sometimes  in  the  direction  of  the  TSitieai  niii 
especially  in  white  varieties.  Cross  fracture  conchoidal  and  UDSfCL 
Brittle.    It  is  about  3i  times  heavier  than  water. 

(3)  Chemiccd  Composition. 
According  to  Professor  Rose,  apatite  is  composed  of-^ 

Phosphate  of  lime  (or  bone-earth)     .        .         •    93*3 
Fluoride  of  calcium  (or  Derbyshire  spar)   .        .7*7 

100* 

The  following  analyses  represent  the  composition  of  100  paxti  of  ipea- 
mens  from  Norway,  Spain,  and  the  Tyrol,  respectively : — 


Pfaofpbate  of  Lime  • 
Chloride  of  Calcium 
Fluoride  of  Calcium 


FFon 

Sluunim 

in 


From  Cabo 
di  Gate,  in 


Norway,  i       ^P^°- 


91-13 
4*28 
4-59 

9t-066 
0*886 
7-049 

100-06 


100*000 


Froin 

Arendal  in 

Norway. 


92M69 
0*801 
7-010 


100*000 


Qftliuv 
fa 


9»«16 
0-16 
7*69 


100-09 


Rammelsberg  makes  the  composition  of  I(X)  parts  of  an  apatite 
from  Schwarzenstein  in  Zillerthal: — Lime,  49*66;  phosphoric 
add,  42 '58;  with  calcium,  4'06 ;  chlorine,  0*07 ;  fluorine,  3 "63L 
In  a  phosphorite  from  Estremadura,  Dr.  Daubeny  found  14  per 
cent,  of  fluoride  of  calcium.  Mineral  phosphate  of  lime  it  in- 
fusible when  heated  alone  by  means  of  the  blow-pipe ;  bnt  melts 
wi^iout  difficulty  into  a  glass  of  crystalline  structure  on  cooliDg'9 
when  mixed  with  bi-phosphate  of  soda  or  with  common  borax: 
it  also  fuses  when  mixed  with  carbonate  of  iron.     In  nitric  add 
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dissolves  slowly,  wUbaiU  effervesceneit.  Soumv  vMnietiep  ^re 
osphorescent. 

(4)  ¥arietiu. 

MQneral  phosphate  of  lim^  was  termed  apatite  by  Werner,  from  a  Greek 
srd  signifying  ^  deceptive/*  in  allustmi  to  llie  mistakes  made  by  the  older 
itimtQgiiits  wiili  rsgsjd  to  the  naturs  of  its  many  varieties.  It  is  abo 
kHm  by  tlie  tenns :  spacgsistei]^  ssparasus^one,  phosphorite,  morozttOy 
HjioUtey  oupyroforoite,  suguatraH  ana  ^udo^aMtite.  The  vaiie^ 
town  as  t^ldpatiie^  from  chlorite  skta  in  SphissbuanBkian  Monataina, 
Mur  filstoust,  contains  in  ZOQ  psjrtsr-Iime«  37' 50 ;  msgnesisv  7*74;  i>bQs« 
Iwric  acid,  99* Q2;  sulphuric  asid,  2*10;  chlorine,  0*  91 ;  oxide  of  iron* 
*flO';  fluorine,  insoluble  matter,  and  loss,  11*73.  Francolite  is  an  apatite 
•m  nearTaristock,  in  Deronshire.  It  occnre  in  small  masses  of  irregular 
Sgregated  crystals,  having  a  somewhat  mammillated  surface.  According 
> Uie  anaJysis  of  T.  H.  Heniy,  100  parts  ape  oomposed  of— lime,  53*88 ; 
wn  snd  insaganese*  2*fi#;  phosphoric  ocid,  41*34;  fluorine  and 
M,2*3^ 

ProCatsor  Jamoson  givoo  in  tbe  articlo  Mineralogy,  in  Brewster's 
Stcydopssdia  (pages  464^),  an  interestiDg  statement  of  the 
srieties  of  apatite,  their  localities  of  occurrence^  and  respective 
chemical  composition.  We  have  only  space  on  tbis  4>ccasioa  to 
;lsnce  at  a  few  points  selected  from  that  article. 

'  1.  Foliated  apatite  (common  variety)  occurs  in  tinstone  veins,  and  also 
mbedded  in  talc.  It  is  found  in  Europe,  in  yellow  foliated  tsJc ;  and 
Jong  with  fluor-spar,  in  the  mine  called  Stena-Gwyn,  in  8t.  Stephen's,  in 
'Omwall ;  and  at  St.  Michaers  Mount,  Grodolphin-bal,  in  Breage,  in  the 
ame  county ;  also  in  various  districts  on  the  continent.  In  America  it 
ccurs  in  grains  or  hezahedral  prisms  in  granite,  near  Baltimore,  in  Mary- 
md;  in  granite  and  gneiss,  alon^  with  beryl,  garnet,  and  schorl,  at 
rermantown,  in  Pennsylvania ;  in  iron  pyrites  at  St.  Anthony's  Nose, 
I  the  Hudson,  in  New  York ;  in  granite  at  Milford  Mills,  near  Newhaven, 
I  Connecticut ;  and  at  Topsham,  in  Maine,  in  granite.  Klaproth  found 
to  consist  of  lime  55,  and  phosphoric  acid  45,  with  a  trace  of  man- 
inese. 

2.  Conchoidtd  apatite  (asparagus  variety)  occurs  imbedded  in  gneiss, 
ear  Kincardine,  in  Ross-shire ;  also  in  beds  of  magnetic  ironstone,  along 
ith  sphene,  calcareous  spar,  hornblende,  quartz,  and  augite,  at  Arendal, 
I  Norway.  In  America  it  is  found  embedded  in  granite  at  Baltimore  ; 
;  spieiss  at  Germantown,  and  in  mica-slate  in  West  Greenland.  Klap- 
rth  ascertained  the  composition  of  two  specimens  of  this  variety :  one 
om  Zillerthal  being  almost  pure  phosphate  of  lime ;  while  another,  from 
to,  contained  only  92  per  cent,  of  that  sul»tance,  with  6  per  cent,  of 
lalk,  1  of  silica,  and  a  trace  of  manganese. 

3.  Conmum  Fkosph^rite.-^Ocexirp  in  crusts,  and  crystallised,  along  with 
patite  and  quartz,  at  Schlackenwald  in  Bohemia,  but  niost  abundantly 
ear  Leigroean  in  the  province  of  Estremadura  in  Spain,  where  it  is 
>metimes  associated  with  apatite,  and  forms  whole  beds,  that  alternate 
ith  limestone  and  quartz.  Pelletier  found  100  parts  to  consist  of— lime, 
9*0;  phosphoric  acid,  340;  silica,  2*0;  fluoric  acid,  2*5;  muriatic 
cid,  0*5;  carbonic  acid,  1*0;  oxide  of  iron,  1*0. 

4.  Earthy  Phosphorite. — Occurs  in  a  vein,  in  the  district  of  Marmarosch 
1  Hungary.  Klaproth  gives  its  composition  as — ^lime,  47*00 ;  phosphoric 
cid,  32-25;  fluoric  acid,  2*50;  silica,  050;  oxide  of  iron,  0*75;  water, 
*00;  quartz  and  loam,  11*50. 
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XVI. — On  Jatropha  Manure.    By  Thornton  J.  Hbrapai 

To  the  Secretary  of  ike  Rcydl  Agricultural  Society. 
Sib, 

Mr  object  in  addressing  these  few  lines  to  you  is  to  call  ] 
attention,  and  that  of  the  members  generally,  to  a  new  descriptio 
manure,  which  has  been  recently  brought  before  my  notice.  I  al 
to  the  '^  Jatropha  manure,''  as  it  is  called.  This  is  the  expressed  < 
of  the  '^  lamp-oil  seed,"  the  fruit  of  a  variety  of  the  castor-oil  f 
(^JRicimts  communis^  var.  Major)^  which  is  imported  in  pretty  < 
siderable  quantities  from  the  Cape  de  Verde  Islands,  &c. ;  and  wl 
when  subjected  to  pressure,  furnishes  an  oil  admirably  adapted  foi 
purposes  of  illumination,  and  for  lubricating  machinery. 

The  oil  being  excessively  purgative  and  poisonous,  however,  it 
been  found  impossible  to  employ  the  residuary  cake,  which  of  co 
still  contains  a  portion  of  oil,  for  the  feeding  of  cattle,  for  w 
purpose  it  would  be  otherwise  well  adapted.  The  only  use,  therel 
the  manu&cturers  can  put  it  to,  is  to  sell  it  to  the  agriculturists 
manure. 

Some  of  this  Jatropha  manure  was  recently  sent  to  my  &i 
Professor  W.  Herapath,  for  analysis.  It  was  examined  in  our  lab 
tory,  and  found  to  contain  in  100  parts  : — 

Water 10*24 

Orgauic  matters        •         •         •         ,         .         81*88 
Ashet 7*88 


100' 


Nitrogen  per  cent,  in  fresh  cake    .         .         •  4*20 

,,              t,         dried  cake  .         •         •  4*68 

The  composition  of  the  ashes  was  as  follows  : — 

Per  Cent,  of  Aih. 

Soluble  salU.         .         .         .         0*48    ^  6*193 

Carbonates      ....         1*66    «  21*070 

Insoluble  phosphates         •         •        4*22    ss  53*554 

Silica,  grit,  &c 1*52    «  19*183 


7*88  100* 

Below  is  given  a  table  containing  analyses  by  MM.  Soubeban 
Girardin  of  the  cakes  of  various  oleaginous  seeds. 
Matters  contained  in  100  parts  of  oil-cake : — 

PitUchio.  Camelina.  Hemp.  CoUa.  Beech.  Unieod.  Fkippy.  Sssi 

Water    .     .       12*0      14*5  13*8  13*2  14*0  11*0  11*0      1 

Oil    .     .     .       12*0      12*2  6*3  14*1  4*0  12*0  14*2      I 

Organic maUers  71*0      65*1  69*4  66*2  75*8  70*0  62*3      6 

MtemlSalt.}    ^-0        S'2      l^'^        6*5        6*2        7*0      12*5 

100*       100*       100*       100*       100*       100*       100*       10 

In  the  organic  matters  of  the  seed  there  was  of — 

Nitrogen.     .        6*07      5*57      6*20      5*55      4*50      6*00      7*00 
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Nanhen  and  tom^xnidiiif  Tckhi  on  Map  of  LAuobidiirt. 

I.  Eponrlhr  B.  B"Hb.  ;  IS,  rjamhcuuflil,  a.  BlWy. 

is!  K<n«,  H^  Niillitr.  si!  HwiBdrilif.  |  lo!  SalBnb 

.i.  I^illi,  '  '  H.  Hirdiiil'.    '  I  SI.'  Hillinitar'  1  It!  Il«  ' 

JTrnfiilfciai.  Ib!  AWtI,"        ■   I  17!  Ni!ul°Kl«oa.  \  m!  n"JIS«.i'.  '"  I  m!  F^ 

Mmm  bz^    c^s  d^s  v^mi 

IBS     J^B     KlZ3    lBBI   MB 


Farming  «f  JUneobukire.  259 


In  the  ariies  thare 

Faftwhiou  Guadiiu.  Hmnp.     CoUa.      B««ch.  Linwed.  Poppy.  SeMUBam. 
Soluble SalU         0-27      0098    0*577    0-13      0*1^    0*70      0*62      0*57 

■ekwMdaf      \    1-20      4*200    7*100    6*50      2*100    4*90      €*dO      3*20 

Now,  upoQ  <K)mpariiig  the  results  of  our  analysis  with  those  just 
ben,  it  will  he  seeo^  that  although  the  expressed  cake  of  the  Ricinus 
i  certainly  not  so  rich  as  mauy  Are  named,  still  the  proportion  of 
srtilizing  ingredients  it  contains  is  far  from  being  contemptible. 
Ind,  if  it  be  true,  as  MM.  Boussingault  and  Pay  en  assert,  that  the 
line  of  a  manure  is  in  direct  proportion  to  the  quantity  of  phosphoric 
dd  and  nitrogen  that  it  contains,  then  there  can  be  no  doubt  that  the 
atropha  manure  will  ultimately  prove  a  most  useful  and  valuable 
erti&er.  No  expeyimental  trial,  however,  so  fur  as  I  am  aware,  has 
m  made  with  it,  and  oonsequefltly  we  do  not  as  yet  know  how  far 
ipnaeai  will  bear  out  the  deductioBs  of  science. 

I  remain.  Sir,  your  obedient  Servant, 

Thorkton  J.  Hjs&apath. 
Vmion  Mtmse^  Old  Park,  Bristol, 
July  26tli,  1851. 


?VII. — Farminff  of  Lincolnshire.   By  John  Algernon  Clajkjke. 

Prize  Report. 

The  coanty  of  Lincoln  is  celebrated  both  for  its  natural  and 
tcqmred  excellences :  for  the  richness  of  its  wide  alluvial  plains, 
be  tillage  of  its  bleak  stony  wastes,  and  the  improvement  of  its 
ens  by  embankment  and  drainage.  It  is  comprised  between  the 
Parallels  of  52^  40"  and  53°  43^  noith  latitude ;  and  between  the 
meridians  0^  22"  east  and  0^  d6'  west  longitude.  It  is  74  miles  in 
Q^fth,  north  and  south,  and  46  miles  east  and  west ;  having  an 
'tt  of  2748  square  miles,  equivalent  to  1,758,720  statute  acres, 
'1,652,165  acres  exclusive  of  roads,  rivers,  &c.  In  size  it  is 
Ito second  count}'  in  England;  in popubUian  the  thirteenth.  By 
Ite  census  of  1841  it  contained  362,717  inhabitante;  being  an 
>ci«ase  since  the  return  made  in  1S31  of  45,473.  Of  this  nnm- 
er  57,561  persons  are  engaged  in  agricultural  pursuits.  The 
iboarers  amounted  to  45,394;  farmers  and  graziers  to  11,288. 
toce  the  drainage  of  the  Fens  numerous  villages  have  sprung  up 
here  previously  was  nothing  but  a  watery  waste,  without  honse 
'  inhabitant,  and  several  of  the  bordering  towns  have  doubled 
leir  population ;  so  that  the  total  population  has  increased  nearly 
XX)  per  cumum  during  the  last  40  years — a  much  more  rapid 
crease  than  that  of  most  agricultural  counties. 
The  climate  of  Lincolnshire  offers  few  peculiarities,  except  that 
jng  the  whole  line  of  coast  the  land  is  openly  exposed  to  the 

s2 
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keen  north-east  winds,  which  are  in  some  places  severely  felt  in 
spring;  and  the  south-eastern  tract  of  marsh  land  is  remarkably 
free  from  fog.*  Theoretically,  for  about  every  300  feet  of  elevation 
there  is  a  loss  of  one  degree  of  temperature ;  and  notwithstanding 
the  drjmess  and  warmth  of  the  calcareous  and  siliceous  soils  on 
the  uplands  (favourable  to  the  early  maturing  of  plants),  the  har- 
vest on  the  loftier  hills,  which  rke  in  some  instances  probably  600 
feet,  is  fully  a  week  or  ten  dayslater  than  in  the  flatter  diitrictL 
When  the  high  lands  of  north  Lincolnshire  were  comdetelj 
isolated  by  the  vast  swamps  and  wet  marshes  of  the  Tran^ 
Ancholme,  and  Witham  valleys,  various  endemical  diseases  were 
generated  in  the  pestilential  exhalations  that  arose ;  and  tw«itTor 
thirty  years  ago,  when  the  southern  marshes  and  fens  were  subject 
to  extensive  flooding  in  rainy  seasons — before  steam  commenoed 
its  labours  with  the  scoop-wheel  and  pump — the  ague  seised  gmt 
numbers  of  the  inhabitants,  with  its  shivering  chills  and  fever  fits. 
But  the  improvements  in  engineering  and  husbandry  have  grettlj 
diminished  the  evaporation  from  the  surface ;  the  atmosphere 
has  been  rendered  drier  and  warmer,  and  agues  and  intermitteots 
much  less  frequent.  The  air  is  now  as  pleasant  and  salabriouf 
as  that  of  any  other  county ;  the  average  scale  of  mortality  being 
about  1  in  every  62,  considerably  less  than  the  average  of  the 
whole  kingdom.  The  mean  annual  depth  of  rain  fallen  in  Eng- 
land in  the  5  years  1839-43  was  27'54  inches:  in  the  marshes 
near  the  Wash  the  average  of  those  years  was  only  26*68  inches 
and  in  Deeping  Fen  28*79  inches.  The  average  fall  in  Holbeacb 
Marsh  during  the  9  years  1839-47  was  22*57  inches^  in  Deepiiig 
Fen  27-23  inches. 

The  configuration  and  contour  of  the  county  depend  upon  the 
two  great  watersheds  which  divide  it  into  natural  sections.  Towird 
the  western  side  the  oolite  hills  run  north  and  south  from  the 
H umber  to  Rutland  and  Leicestershire,  having  the  broad  Trent 
Valley  on  the  west.  From  near  the  northern  extremity  of  this 
range  the  Chalk  Wolds  stretch  in  loftier  ridges  to  the  south-east, 
making  an  acute  angle  with  the  former  hills,  and  being  about 
two-thirds  their  length.  These  two  lines  inclose  between  them 
an  undulating  tract  of  country,  which  sinks  into  the  Fens,  occupy^ 
ing  the  south-eastern  portion  of  the  county.  The  Marshes  also 
skirt  the  Wolds  on  the  north-east,  lying  between  the  high-lands 
and  the  German  Ocean. 

The  first  head  for  consideration  is — 


*  Seven  or  eight  years  ago,  in  the  autumn,  a  cold  east  wind,  blowing  for  a  long  tine 
in  the  same  direction,  produced  a  singular  phenomenon  in  the  neightKHiriMwd  of 
Spilsby,  about  thirteen  miles  from  the  sea,  on  the  edge  of  the  Wold  HilU :  the  tieci 
and  hedges  were  whitened  by  crystallised  incrustations  of  salt.  This  salt-blast  bad 
the  effect  of  destroying  many  settles. 
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1.  Tlie  Character  of  the  Soils  of  the  County ^  especially  of  its 
Marsh  and  Fen  Lands. 

Lincolnshire  possesses  almost  every  variety  of  soil :  from  the 
thinnest  white  to  the  richest  red  sand  ;  from  the  most  incorrigible 
to  the  most  fertile  clay  ;  from  the  coarsest  g:ravel  to  the  finest 
marl ;  from  the  most  spongy  to  the  most  consolidated  peat ;  from 
the  sharpest  silty  warp  to  the  fattest  alluvial  loam ;  and  these 
toils  are  so  intimately  arranged  and  interspersed  that  the  same 
district  will  afford  light  land  for  the  production  of  green  crops 
md  summer  pasturage  for  live  stock.  This  peculiar  diversity 
irises  from  the  geological  structure,  there  being  no  less  than  8  of 
die  great  stratified  formations  in  this  county,  besides  a  wide  dis- 
persion of  different  kinds  of  drift,  and  large  tracts  of  peat  and 
illa?ium  of  almost  every  description.  These  formations  are  found 
[particularly  in  the  northern  half  of  the  county)  in  parallel  bands, 
"anging  nearly  north  and  south ;  and  in  describing  the  soils  which 
"est  upon-  them  it  will  perhaps  be  best  to  consider  each  of  the  beds 
a  its  proper  order.  The  lowest  in  the  geological  series  is  the 
Vew  Red  Sandstone,  which  appears  on  the  north-western  border 
f  Lincolnshire,  exhibiting  the  upper  members  of  that  group,  viz., 
tri^aled  marls,  sands,  and  gypsum.  In  the  Isle  of  Axholme 
or  that  portion  of  Lincolnshire  west  of  the  Trent)  these  beds 
)rm  a  ridge  of  high  ground  running  north  and  south  through  the 
entre  of  the  district  from  Owston  and  Hasey  to  Epworth,  Belton, 
ad  Crowle,  disappearing  under  the  alluvial  deposit  on  the  east, 
id  constituting  the  great  base  of  the  sandy  and  peaty  deposits  on 
le  west.  The  soils  on  the  high  land  are  a  clay  loam  and  a  rich 
ind  loam,  resting  on  clay,  shale,  and  gypsum,  but  principally  on 
te  latter.  In  the  hamlet  of  Low  Burnham,  near  Haxey,  there  is 
very  considerable  bed  of  gypsum,  having  an  area  of  more  than 
X)  acres  and  an  average  depth  of  from  12  to  14  feet.  At  Bel- 
n,  &c.,  the  gypseous  rock  is  also  found,  and  is  prepared  by 
achinery  into  sulphate  of  lime,  for  manure  and  for  the  floorins^ 

farm- buildings  and  warehouses,  being  cheaper  and  more 
arable  than  any  other  kind  of  material.  The  white  or  pure 
f'psum  is  used  by  sculptors  and  plasterers.  The  black  sand 
:cupies  also  a  part  of  the  low  lands,  resting  upon  a  white  or 
ddish  sand,  as  in  the  district  south  of  Haxey.  As  the  white 
nd  is  dry  and  porous  it  forms  a  natural  subsoil  drainage  for  this 
nd,  which  is  therefore  generally  good.  When  the  white  sand  is 
the  surface  the  soil  is  light  and  unproductive.  The  soil  ad- 
ining  the  Trent  is  alluvial  loam  or  "  warp ;"  and  in  all  the 
)rtliern  half  of  the  isle  there  is  next  a  belt  of  lower  land,  con- 
»ting  of  a  dark  grey  sand  upon  white  sand ;  some  portions  of  it 
e  very  poor.  Interspersed  among  the  low  sands  is  a  considerable 
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Section  across  North  Lincolnshire,  or  the  Division  of  Lindsey,  from,  the  River 
Trent  at  Crainsborough  to  fbe  German  Ooeas. 


WBT. 


laTcrkv  (hUte  aad  Sand.  Oolil*-  and  Clafi> 


Bnpr  Ghalk* 


Fortiier  north,  the  KeUovay  Saatfetonc  andGritatone  seem  to  apficac  abe«e  A 
Great  OoUte  ;  and  ike  Marlatona  or  upper  beds  of  the  lias  rise  into  a  ridge  of  hi! 
between  the  Oolite  range  and  the  Trent 

Section  of  South  Lincolnshire,  or  the  Parts  of  Kesteven  and  HoUand,'  from 


Leicestershire  to  the  Wash. 


WEST. 


InfiBTior  Oolito. 


A    Uavial  Claf . 


Pwt,  &e. 


SOUTH. 


Section  of  12  miles  across  the  south-east  portion  of  South  Holland,  firam 

Cambridgeshire  to  the  Nene  Estuary, 


«<« 


So/t     JUu0     Clay     wit  A      ^ 
I  -<^> 


Lntl  eftht  Sf  at  Lote  Water. 


*'ns     of     Silt. 


ItttttI 
PMt»  oanteining  TteM,  Ac. 


[The  section,  referred  to  in  the  description  of  the  Ancholme  drainage  is  with 
held,  bemg  incorrect,  and  of  little  importance.] 


Farmiin^  of  Lincobukire.  263 

extent  g[  peat  and  peaty  laad ;  and  it  ia  in  tlu^  central  division  of 
the  isle  that  the  chief  improvements  by  flooding  from  the  rWei 
Ufe  been  effected.  West  of  this  band,  tovrards  Wvoot,  Sec,  the 
surface  is  peat. 

On  the  east  side  of  the  Trent,  the  red  sandstone  appears  in  the 
parish  of  Alkborougb  aa  a  dark  sand-loam  skitluig  the  steep 
declivity  of  the  hilla  toward  the  south;  and  as  the  low  land  widens 
out  (between  Messingham  and  Bntterwiek,  &c.)  forma  a  breadth 
of  low  sand  between  the  allavium-  of  the  river  and  a  peaty  tract 
wlueh  divides  it  from  the  hills.  Here  (as  in  the  Isle)  the  great 
iBiprgvements  by  the  pr«>cesa  called  "  Warping'*  have  been 
teoonplisbed  upon  the  middle  district  of  sand.  Aboi»t  2  milea 
titt  of  St  Kinnal's  Ferry,  a  hill  of  red  pebbly  sand  rises  from  the 
flat  of  barren  dry  blowing  sand,  which  lies  in  bare  heaps  or  fern* 
dad  patches  ;  and  further  ta  the  east  is  a  wide  moor  on  a  higher 
level  than  the  flat  just  mentioned,  and  consisting  of  a  peaty  sand 

00  a  red  sand  with  white  veins.  Unlike  the  hill,  which  ia  destitute 
of  herbage,  this  nM>orland  is  completely  matted  with  mosses  and 
beath,  but  the  largest  v^etation  consists  of  tufts  of  black  rushes 
lod  buncbea  of  furze;  and  the  lower  portions  are  bog^  with 
Uratercoursea  and  stagnant  plashes.  This  extends  to  Scotton, 
irhere  the  formation  disappears,  from  the  surface,  and  stretches 
southward  to<  Corringham.  The  red  sand,  in  some  places  con- 
lealinis:  valuable  beds  of  alabaster,  continues  by  Gainsborough 
md  Knaith  in  the  shape  of  low  hills  overhanging  the  Trent  to 
ybrton,  &G.,  forming  a  fertile  soil,  in  some  places  rich,  but  with 

1  narrow  tract  of  marsh  next  the  river ;  and  so  reaches  to  Newark 
n  Nottinghamshire,  its  eastern  boundary  averaging  about  2i  miles 
listaoce  from  the  Trent.. 

The  Jjiaa  formation  has  a  larger  area  than  the  red  sandstone, 
>at  both  occupy  only  a  small  proportion  of  the  surface  of  the 
xinnty.  At  Whitton-on-the-H umber  the  lias  hilL  (lying  upon 
he  red  sandstone)  rises  abruptly  from  the  edging  of  marsh-land 
>n  the  margin  of  the  united  Ouse  and  Trent  waters,  and,  pre* 
renting  a  bold  scarp  sometimes  exceeding  200  feet  in  height  to 
he  west,  runs  nearly  parallel  with  the  Trent  at  about  1  to  3  miles 
li&tance  for  15  or  20  miles.  It  is  of  the  marlstone  series,  com- 
posed of  alternate  layers  of  cJay  and  stone,  and  pervaded  by 
lumerous  springs  of  water  (some  of  them  petrifying),  forming 
crooks,  which,  as  the  hill  falls  gradually  for  2  oi  3  miles  to  the 
»stward,  flow  in  that  direction,  and  then  northward  to  the  H  umber 
tt  Wintringham  Haven.  The  surface  soil,  for  some  distance 
rom  its  brow,  i&  a  cold  clayey  loam>  containing  many  fossil  sheila, 
md  extends  from  Bnrton-on-Stather  to  the  neighbourhood  of 
jiainsborough  with  but  little  interruption.  Much  care  is  re- 
[uired  in  working  this  land,  as  it  must  be  neither  too  wet  nor  loo 
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dry.      It  contains  probably  a  considerable  portion  of  oxide  of 
iron. 

From  between  Scotton  and  Kirton^  wbcre  the  clay  is  probably 
not  more  than  2  miles  in  breadth^  this  bed  widens  oat  to  the 
south  so  as  to  attain  a  width  of  4  or  5  miles  in  the  valley  of  the 
Till.  This  district  consists  of  gentle  undulations,  having  for  the 
most  part  a  cold  stiff  soil,  difficult  to  work  as  arable  land,  and 
not  good  for  pasture  in  summer.  At  Carleton-le-Moorland  it 
is  generally  a  fertile  hazel  loam.  At  Beckingbam  the  pastorei 
near  the  river  Witham  are  excellent  feeding  grounds ;  and  aboot 
Claypole,  though  much  is  very  low  and  wet  from  floodings  of  the 
same  stream,  the  soil  is  very  strong  and  excellent  bean  land. 
XfOng-Bennington  has  a  surface  of  strong  cl&y*  &nd  this  rests  upon 
strata  of  limestone  and  freestone.  The  lias  extends  to  the 
western  boundary  of  the  county  to  the  southward  of  Beckingfaam; 
eastward  it  is  bounded  by  the  Heath  hills,  or  rather  by  a  narrow 
belt  of  land  at  the  foot  of  those  hills.  At  Leadenham  com- 
mences a  ridge  of  high  land  in  front  of  the  Heath,  similar  to  that 
at  the  northern  extremity  of  the  formation,  which,  running  in 
a  south-western  direction,  forms  the  base  of  the  lofty  hills  d 
Hough,  Great  Gonerby,  and  Barrowby,  being  a  very  heavy  and 
tenacious  clay  soil.  In  the  parish  of  Honington  the  clay  is  of  a 
milder  character  ;  and  over  the  whole  tract  the  soil  varies  much 
in  its  texture,  according  to  the  subsoil  and  the  nearness  of  sUme 
to  the  surface.  A  breadth  of  6  or  7  miles  of  the  lias  is  here 
within  the  county,  and  its  most  southern  limit  is  near  Wocdi- 
thorp  and  Belvoir. 

The  Oolite  rocks  are  next  in  succession,  occupying  a  conside^ 
able  portion  of  the  county.     They  form  a  ridge  of  hill  which, 
commencing  at  Wintringham,  near  the  H umber,  and  running 
almost  parallel  with  the  lias  hill  as  far  south  as  Manton,  presents 
a  bold  escarpment  towards  the  valley  which  lies  between.     The 
lias  hill  gradually  loses  its  elevation  as  it  advances  southward, 
but  the  oolite  range  continues  through  Kirton,  Lincoln,  Leaden- 
ham, and  Grantham,  presenting  a  lofty  baset-edge  to  the  west, 
and,  with  the  exception  of  a  single  break  near  Lincoln,  completely 
separating  the  broad  valley  already  noticed  from  the  rest  of  the 
county.     North  of  Lincoln  the  breadth  is  inconsiderable,  being  a 
single  ridge  sloping  gently  to  the  east,  and  dividing  the  Trent 
vallev  from  that  of  the  Ancholme ;  but  south  of  that  city  the 
hills  gradually  expand,  having  the  valley  of  the  upper  part  of  the 
Witham  on  the  west,  and  that  of  the  lower  part  of  the  same 
river  (which  trends  round  in  a  singular  manner)  on  the  east; 
and  the  southern  portions   are   diversified  with  numerous  hills 
and  watered   vales.      The    Lincolnshire    oolites  may   be  thus 
classified : — 
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of  FormaUon. 


oolite     • 
i  oolite  • 


oolite    • 


By  what  Otoapi  represented. 


Nature  of  the  Beds. 


Kiznmeridge  clay  . 
Oxford  clay    .     • 

Kelloway  rock.     • 


Conibrash  . 
Great  oolite 
Inferior  oolite 


Calcareous  and  ferruginous 
sand. 


Blue  clay  v^ith  slialei. 

Blue  clay  with  sands,  shale, 
and  coal. 

Calcareous  sandstone  and  grit- 
stone. 

Coarse  limestone. 

Limestone,  compact  or  sandy. 

Yellow  limestone  with  veins  of 
ironstone. 

White  and  red  sand  and  sand- 
stone. 


i  hill  range  is  composed  chiefly  of  the  five  latter  beds,  which, 
ig  in  parallel  strips,  cause  frequent  and  sudden  variations  of 

the  upland  parishes.  In  the  neighbourhood  of  Winterton 
oxby  is  a  rich  yellowish  soil  resting  upon  grey  and  yellow 
yne,  apparently  of  the  inferior  oolite,  and  extending  to  High 
ow  Risby  and  to  Appleby  ;  it  is  impregnated  with  iron,  and 
a  good  friable  loam,  adapted  to  almost  every  kind  of  crop, 
ard  of  this,  and  lying  between  the  limestone  and  the  allu- 
>f  the  Ancholme  flat,  is  a  narrow  band  of  grey  sand  upon 
one,  being  (it  is  believed)  the  Kelloway  rock,  which  dips 
ird  under  the  Oxford  clay  and  incumbent  marshes.  The 
^hich  probably  forms  the  lowest  of  the  oolite  beds  appears 

west  side  of  the  hill,  in  the  valley  between  the  two  ridges 

mentioned.  It  commences  at  Normanby,  and  stretches 
ird  over  the  hill  to  Appleby,  Broughton,  and  Twigmoor, 
tuthward  to  Flixborough  and  the  eastern  parts  of  Crosby^ 
igham,  Ashby,  and  as  far  as  Kirton.  This  sand  seems 
a  the   Kelloway  sandstone  south  of  Appleby,  forming  a 

tract  of  light  blowing  sand,  of  various  degrees  of  in- 
ly ;  in  some  parts  so  sterile  as  to  be  incapable  of  growing 
ng  except  a  white  moss,  and  in  other  places  covered  with 
tions.  At  Whitton,  and  on  the  hills  between  Winterton 
Cirton,  occurs  also  the  gritstone,  and  shale  abounding 
immonites  and  other  fossils.  About  3  miles  north  of 
1  the  great  oolite  arises,  and  runs  due  south  to  Lincoln, 
ing  from  its  steep  western  face  the  name  of  **  CliflF." 
ock  consists  of  thick  beds  of  limestone  with  perpendicu- 
irtings,  and  is  covered  with  a  soil  of  sandy  loam.  The 
ide  of  this  range  has  a  brown  sandy  limestone,  and  the 
thin  and  light ;  but  between  the  Lincoln  and  Brigg  road 
e  brow  of  the  hill  the  rock  is  a  blue  limestone  (yielding 
-  cent,  of  lime) ,  and  the  land  is  deeper  and  better  by  many 
gs  per  acre  rental.     It  is  a  good  turnip  and  barley  soil^ 
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and  wiTl  produce  wheat  of  good  yield  and  quality.     On  tbe  steep 
western  slope  the  soil  is  fertile  and  good :  at  the  base  of  the  Bill, 
and  extending  a  short  distance  in  the  vale,  there  is  a  narrow  tine 
of  pasture  upon  a  rich  clayey  loam^  probably  a  talus  formed  of 
the  debris  washed  from  the  hill.     Beyond  this  h  a  baad  of  rdi 
soil  wndev  arable  cnltore— a  deep  sandy  loam  without  stooei, 
apparently  a  rich  soil  for  H  feet  in  depth ;   bmt  though  it  will 
produce  an  immense  bulk  of  corn  the  grain  ia  of  very  bad  quality. 
Thia  appear*  to  rest  upon  the  inferior  oolite;     West  of  this  ia  a 
rising  tract  of  good  land^  which  again  sinks  into  the  clay  valley. 
It  belongs  apparently  to  the  lias  ;  there  ia  not  much  of  it  under 
grass>  and  it  does  not  make  good  feeding  land.     Southward  of 
Lincoln,  for  15  or  20  miles,  extends  the  '^  Heath/'  a  ridge  of  the 
gvest  ooiite  rock,  probably  about  2dQ  or  300  feet  in  beigfat^aiid 
baving  a  gradual  descent  eastward,     Th^  soii  ia  gemmUy  n  gsoi 
sandy  loam,  with  clay  enough  to  render  it  slippery  with  wet;  lal 
it  may  be  worked  ha  almost  any  weather,  being  a  beo-moilumff 
fertile  soil,  and  easy  to  manage.     It  is  often  thai,  loom^  tati 
dry,  approaching  in  the  eastern  parts  to  a  fMB-coioiircd  saai 
about  6  inches  in  depth ;  but  the  usual  ckepth  vavies  frwB  9  lo  18 
or  more  inches.     The  whole  Heath  district  is  arable  land,  jaoh 
dnciiig  large  crops  of  green  food,,  barley,  and  wheal     The  soilii 
always  dry,  as  the  water  sinks  througk  the  fissures  ia  the  staoi 
until  it  meets  with  a  bed  of  clay,  when  it  issses  is  spnBgs  d 
great  volume  and  rapidity,*  originating  the  rindets  whocfa  is* 
downward  to  the  Fens,  and  keeping  the  surface  o£  the  lias  ooft- 
tinvally  wet  with  their  flow.     The  breadth  of  the  great  oslili 
is  here  from  4  to  7  miles,  and  the  eastern  portions,  ivhich  tUutf 
consist  of  bluish  limestone,  dip  under  the  Oxford  clay  and  dviil 
deposits  between   Lincoln  and   Sleaford.      The  infistiot  oelilt 
skirts  the  western  declivity  from  near  Lincoln  to  Honingtos  and 
Belton,  forming  a  good  red  deep  loam  with  fragments  of  stW 
(locally  termed  ^^  creech  *'  land)  and  a  light  sand.     In  the  vaB^ 
which  intersects  the  cliff  at  right  angles  from  Honii^Km  tOi  A»^ 
caster,  the  same  bed  crops  out,  having  a  surface  varying  bom  a 
¥ery  light  sand  to  a  loamy  sand  and  to  cJIsecfaL     Throogk  B^b* 
ston,  BeltORr  and  other  parishes,  the  red  land  is  renesksUj 
rich,  lying  upon  the  slope  of  the  great  oolite  hill,  and  betafasa 
it  and  the  range  of  strong  clay  on  the  west.     The  abrupt  hill 
of  great  oolite  passes  by  Grantliam,  Harlaxton,  and   Denton  tD 
the  boundary  of  the  county :  the  inferior  oolite  swells  istalo% 
irregularly-shaped  hills  about  2  miles-  distant  firom  it,  passing  ky 
Berrowby  and  Wof^sthorpe  to  Belvoir,  or  rather  ciqw  thesg  liiUs 

*  At  Stok«-Rochford,  near  Colsterworth,  on  the  great  oolite,  ii  a  ipring  wUA 
throw*  up  Dineteen  tons  of  water  iu  a  minute.   At  Braceborough,  near  Lincoln,  a  r    '~  ~ 
et  leren  hogsheads  per  minute,  and  there  is  an  abandance  of  limilmr  a 
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eimicd  bj  the  lias^  EasI  and  west  of  Hough  village  it  is  a  deep 
ed  soil  of  rich  qaalitj ;  and  the  Ugber  lands  of  Great  Gonerby 
Mffiih  are  the  best  dMcriptiott  of  red  land.  Barrowbjr  hill  is  the 
ane,  enclosing  a  winding  vallej  of  the  lias  day  which  runs  on 
joth  m^^es  of  the  Nottingham  canal  up  to  Grantham.  The  daj 
vhicfa  ibnns  the  low  lands  in  both  Gonerby  and  Barrowby  is  werj 
rtraog,  but  of  productive  quality.  The  soil  on  the  hill  at  Bar* 
wirl^  is  a  deep  red  loam  resting  upon  a  yellow  and  ferraginoiEs 
mstonerock ;  at  Woolsthorpe  it  is  a  rich  red  sand,  and  all  along 
he  edge  of  the  vale  it  is  generally  a  sandy  loam  mixed  with 
(tones.  These  outlying  beds  of  inferior  oolite  abound  in  iron, 
i  whidi  there  are  veins  in  the  shape  of  dark  red  ironstones, 
rhe  lordships  of  Barrowby  and  Honington  are  said  to  rival  each 
Aer  in  the  richness  of  their  soil ;  bat  Barrowby  may  probably 
»  considered  as  the  meet  fertile  parish  in  Lincolnshire,  prodnc- 
i|f  vast  crops  of  wheat,  barley,  and  oats,  fine  turnips^  and  (like 
ke  land  at  Bel  ton,  &c.)  large  trees  of  beech,  lime^  ash,  &c. 
rhe  great  oolite  occ^qpies  all  the  south-west  comer  of  the  county, 
lid  is  bounded-  on  the  east  by  a  line  drawn  from  the  neighbour* 
ood  of  Steaford  to  Corby,  and  thence  to  the  shire  boundary  near 
fffifigton.  It  is  generally  a  white  limestone,  but  on  the  east, 
en  Qnarrington  to  Ingoldsby,  it  changes  to  a  hard  blue  stones 
hich  is  both  burnt  for  lime  and  used  for  repairing  roads*  Hear 
le  town  of  Sleaford  the  cornbrash  appears  upon  the  surface,  and 
found  stretching  away  southward  in  a  narrow  bend  to  the 
onity  of  Tallington,  near  Stamford,  having  its  greatest  breadtb 
Ttween  Corby  and  Edenhain,  about  4^  ■  miles^  dipping  pretty 
riformly  eastwaid,  and  alwap  entering  under  the  Oxford  clay. 
he  widest  part  of  both  these  beds  of  limestone  taken  together  is 
om  Edenham  westward,  about  10 or  11  miles.  This  tract  com- 
'ebends  various  strata  of  fine  and  coarse  limestone,  with  clay  part* 
gs  between  the  beds,  having  a  coverii^  of  tenacioHS  caJcaromia 
id  argillaceous  soil,  often  mingled  with  slaty  fragnnents  of  the 
ck  on  whicb  it  rests.  This  soil  is  of  good  quality  when  dry, 
"odueing  beans  and  wheat,  and  is  yet  not  too  strong  for  tumipsi 
etween  Ghrantham  and  Corby  is  much  cold  wet  clay,  but  a 
»at  portion  of  this  rests  upon  deposits  of  drift ;  and  the  re» 
ainder  b  a  dry  and  fertile  sandy  earth  upon  the  white  limestone 
*ck.  Much  of  the  eastern  portion  of  the  oolite  district  in  the 
!^hbourhood  of  Folkingham,  Osboumby^  &c.,  has  a  soil  o£ 
Creech"* — the  name  applied  here  to  loom  on  stone,  a  stiff,  wet« 
my  soil,  very  dirty  in  winter,  but  when  well  under-drained 
rming  prodnctive  land.  Between  Corby  and  Edenham,  aad 
athward,  the  soil  varies  from  clay  to  ereech  and  sand;  the 
eech  making  good  arable  land^  and  the  clay  being  in  some 
aces  good,  but  mocb  of  it  ooldi»  wet,  and  poor.     On  the  coarse. 
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dark-coloured  limestone  the  soil  is  often  very  tbin»  and  prin- 
cipally composed  of  minute  fragments  of  the  rock. 

The  Oxford  and  Kimmeridge  Clays  are  not  separated  in  Lin- 
colnshire by  the  coralline  oolite^  or  calcareous  grits,  and  therefoR 
form  one  thick  bed  of  clay,  the  boundary  between  the  two  banj^ 
undistinguishable ;    and   the  principal  part  of  their  surface  ii 
buried  under  deposits  of  drift  and  the  alluvium  of  the  Aa&- 
holme  level  and  southern  fens.     A  narrow  line  of  it  is  foiuid 
along  the  foot  of  the  hill  east  of  Kirton-in-Lindsey,  \jva%  be- 
tween the  high  land  and  the  Ancholme  carrs.     It  is  called  the 
"  Carr  heads/*  and  forms  a  stiff  clay  soil,  bad  in  quali^.    This 
extends  southward  to  the  river  Witham,  through  Cold  Hanworth 
and  Sudbrooke,  being  a  cold  clay,  very  narrow,  and  bounded 
east  by  the  detrital  deposit  of  the  central  valley.     On  the  south- 
west side  of  the  Witham  fens  it  is  interspersed  with  the  beds  of 
drift,  occupying  a  small  portion  of  the  surface  in  the  parishei 
on  the  lower  range  of  hill  east  of  the  heath.     The  soU  varies 
from  a  mild  friable  loam  to  a  very  tenacious  clay.     This  extends 
to  Timberland  and  Biliinghay,  where  it  forms  a  bold  promontory  , 
of  high  land  advancing  into  the  fen,  and  beyond  it  toward  the 
south  (through  North  and  South  Kyme)  it  forms  an  island  of 
high  ground  rising  out  of  the  fen-land ;  but  the  clay  is  frequently 
hidden  by  deep  layers  of  transported  earths.     In  the  district 
south  and  east  of  Sleaford,  by  Scredington,  Osboumby,  &c.,  it 
is  a  stiff  clay,  harsh,  and  difficult  to  work ;  and  through  Burton- 
Pedwardine,   Helpringham,   Swaton,   and   other    parishes,   the 
strong  clay  land  continues.     From  near  Folkingham  to  Edenham 
and  Bourn  it  is  a  close,  heavy,  compact  clay,  producing  beans, 
wheat,  oats,  and  clover,   and  much  of  it  is  under  grass.    At 
Kirkby- Underwood  it  forms  beautiful  pasture-land,  dry  enough 
for  sheep,  and  rich  enough  for  horned  cattle.     Along  its  whole 
course  this  bed  dips  under  the  fens,  and  exhibits  an  undulating 
surface  of  but  trifling  elevation.     From  Bourn  to  Thurlby,  &€., 
it  is  a  various  soil,  probably  owing  to  the  alternating  layers  of 
hard  sand  and  clay  of  which  it  is  composed  ;  much  of  it  is  poor 
land,  and  the  pastures  are  very  subject  to  parching  in  hot  sum- 
mers.    East  of  the  Ancholme  flat  the  clay  runs  in  a  low  ridge 
from  near  Brigg  through  Cadncy  and  Kelsey,  Owersby,  Kingerby« 
&c.,  being  a  very  strong  but  fertile  soil,  and  forming  excellent 
pasture.     It  is  very  narrow,  and,  sloping  to  the  east,  underlies  a 
broad  flat  tract  of  sand  that  stretches  between  it  and  the  Wolds* 
This  is  probably  the  Kimmeridge  clay,  but  it  is  difficult  to  dis- 
tinguish it  from  the  Oxford  clay,  as  the  stone  band  (viz.  the 
coralline  oolite),  which  has  its  place  between  these  beds,  thins  off 
and  disappears  in  its  course  northwards  from  the  midland  counties* 
These  clays  form  a  mass  of  enormous  thickness,  which,  it  is  be- 
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1,  has  never  jet  been  sunk  through,  and  spread  out  to  a 
breadth  between  the  Wolds  and  the  Cliff  and  Witham  Fens. 
le  taken  at  right  angles  to  its  course  is  about  15  miles  in  the 
It  part,  probably  its  maximum  of  superficial  extent  in  this 
lorn.  This  tract  is  extremely  low,  scarcely  exceeding  in 
it  the  fens  which  cover  its  other  portion.  It  is  to  a  large 
It  hidden  beneath  thick  beds  of  drift,  principally  the  white 
called  "  chalk  breccia.*'  The  clay  itself  is  generally  barren 
ntractable,  a  heavy  outlay  of  capital  being  necessary  in  oider 
m  upon  it  with  success. 

le  cretaceous  system  of  rocks  exhibits  an  arrangement  dif- 
t  from  that  which  has  been  observed  in  other  parts  of  Eng- 
particularly  as   regards   the  green  sand  formation.     The 
ring  is  the  order  of  the  beds  : — 


MOf 

atkm. 

Thiekncsiin 
Yards. 

By  what  Beds  represented. 

Nature  of  the  Rock. 

( 

( 

Upper  cbalk 

Soft    chalk,    with 

J 

100        < 

flints  in  layers. 

•      •) 

1 

Lower  chalk 

Harder  chalk.] 

I 

2  to    4 

Red  chalk. 

6  to  10 

Qaartiose   ftrmginont   pebbly 

saud. 
Calcareous    clay,     coDtaining 

12  to  14 

beds  and  concretions  of  oolitic 

limestone. 

J 
-•and  ' 

Considerably 

Granular  quartiose    sandstone 

thicker  than 

and  sand,  varying  from  dark 
brown  to  light  grey,  and  con- 

the   tiro 

former  beds 

taining  shells. 

of  sand  and 

V 

clay. 

le  Green  sand  first  appears  upon  the  surface  near  the  town 
rigg,  and  thence  continues  southwards  in  a  narrow  strip  in 

of  the  chalk.  West  of  Caistor,  and  extending  towards 
iei  Rasen,  it  is  a  wide  flat  moor  of  sand,  wet  with  the  brooks 

the  Wold  hills.  The  surface  varies  from  a  red  gaulty 
to  a  black  peaty  sand,  altering  at  almost  every  chain.  Un- 
rass  it  is  dark  with  vegetable  matter  from  the  decaying  root- 
s ;  when  ploughed,  it  is  a  loose  red  or  black  earth,  the  fur- 
ilices  grey  with  veins  of  white  sand.  Underneath,  4  to  6  or 
hes  of  the  surface-soil  is  a  rusty  sand,  sometimes  cohering 
her  Uke  soft  sandstone.  In  Nettleton  Common  this  is  about 
fet  in  depth ;  and  the  whole  reclines  upon  blue  clay,  which 
under  it  from  the  west.  Some  parts  of  it  are  light  blowing 
w  sand,  drifting  out  of  one  field  and  forming  a  hillock  in 
ler.  It  is  probably  by  the  agency  of  wind,  and  perhaps  also 
iter^  that  the  surface  generally  has  become'so  level,  much  of 
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it  baviag  beea  drifted  apparently  from  higher  ground.     The  poi^ 
tKMM  not  cuUivated  are  uoder  plantatioiM  or  gorte.     Between  tlw 
low  eand  and  the  chalk  rises  a  bold  raoge  «f  bilk  io  proei(»toai 
alopes  aad  successive  projecting  ledges,  oonsisttng  of  a  inmAaAm 
of  the  lEariegated  soft  sandstone  surmounted  bj  the  red  day  uilh 
its  concealed  beds  of  buff-cotoured  limestone.     Donbtless  tbii 
c£ff*like  contour  was  occasioned  by  the  upper  straUna  ("likes 
stone  coping  on  a  mud  wall")  haring defended  the  lower  famthB 
attrition  of  water.     The  line  of  hill  extends  from  Nettletoa  awitb- 
ward  to  Claxby^  and  the  red  land  is  also  faund  northward  at  Ghnyriif 
and  Bigby  as  a  deep  and  rich  peddish-brovn  strong  loam  under 
grass,  and  southward  from  Claxby  through  Normanby,  Walesbfy 
Tealby,  and  Brough-on-Bain.     The  surface  presents  an  aspsd 
of  dark  green  in  contrast  ivith  the  chalk  hills,  the  pnitaiTas  being 
rich  and  plentiful.     This  land,  however,  is  only  a  narxow  ftaif^ 
skirting  the  western  escarpment  of  the  WoldSy  through  Schb- 
blcsby,  &c.,  as  a  low  vale  of  red  sandy  clay ;  and  it  is  in  tins  villef 
that  e£Ebrts  have  been  made  to  obtain  some  of  the  far-famed  copro- 
lites,  hitherto  without  success.     The  sandstone  rising  into  hills 
widens  out  as  it  passes  in  a  south-eastern  direction ;  Belchford, 
Salmonby,  Hagworthingham,  Harrington^  Raithby,&c.^  are  on  iti 
course.     The  soil  is  both  siliceous  and  calcareous,  friable,  xiciiy 
and  productive  of  every  kind  of  crop,  especially  turnips,  whest» 
and  barley.     The  clay  is  found  only  as  a  narrow  band  at  intemb 
between  Salmonby  and  Sptlsby,  principally  west  of  the  latter 
town.     A  few  feet  from  the  surface  of  this  clay  is  found  the  ng- 
stone^  not  as  a  solid  rock,  but  divided  into  smaJl  irregular  stonek 
The  clay  itself  is  stiff  and  sticky,  of  a  yellowish  or  red  Golonr,  with 
veins  of  blue  clay.      Red  metallic  concretions,  termed  '^iron- 
mould/'  abound  in  it.     Particles  of  the  green  sandstone  are  iati- 
mately  diffused  throughout  the  mass,  and  it  is  probably  this  which 
causes  the  soil  to  be  a  rich  free-working  loam  instead  of  a  hsid 
unmanageable  clay.     It  contains  much  iron,  and  is  of  far  matt 
value  and  fertility  than  the  sand-land  adjacent  to  it.    The  hiUa  thai 
look  over  the  fens  from  below  Halton-Holegate  to  Toynlon,  But 
and  West  Keal,  and  Bolingbroke,  are  composed  of  green  and  far- 
ruginous  sand  and  sandstone ;  the  soil  being  genially  «  good 
sandy  loam,  sometimes  a  thick  brown  loam  with  flints^  but  fro* 
quently  only  a  thin  covering  of  earth  upon  a  coarse  quartaoaesand 
and  greenish  red  sandrock.     This  land  has  been  fumiahad  bj 
nature  with  a  ready  means  for  increasing  its  productiTenem :  in 
the  deep  valleys  which  penetrate  it  in  all  directions  blue  mail  or 
day  is  found,  and  is  of  great  value  in  giving  strength  and  ronrirt 
ency  to  the  soil.     Masses  of  white  marl,  or  drift,  are  also  found  iqMNi 
its  surface.     The  dark-blue  "  buttery  *'  clay  contains  large  and 
small  slabs  of  shale  which  abound  with  ammonites  and  ysrioai 
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toml  dbcUs,  and  is  vndonbtodly  tlie  Kinraeridge  or  Oxford  ^Isj 
Ud  'bare  mhertmyer  ttie  green  sand  has  been  eroded  to  «  raffieient 
depdi  by  •■cient  floods.*  At  Hareby,  where  tius  clary  crops  oot 
from  beneath  the  sandvtone,  large  pits  of  it  are  excairated,  and  it 
is  applied  to  the  land  with  the  most  nsefal  results.  It  occupies  a 
moe  between  the  foot  of  the  lulls  and  the  allni^al  deposits  of  Hbe 
lens,  and  ralleys  of  it  open  vp  into  the  bills  from  Hagnaby  to 
Bolingbroke,  &c.,  and  from  Steeping  to  Ashby,  Paftney,  &c.  In 
the  latter  valley  the  marl  crops  oat  half  way  up  the  hill  side, 
eopsred  by  the  green  sasid  strata^  and  along  the  bottom  it  is 
Uddeii  under  a  few  feet  of  ooaree  grannlar  sediment  mixed  with 
mnd  firom  the  floodkigs  of  the  Partney  river^-— evidently  the 
Mbris  of  the  hills  washed  by  numerous  rivulets  into  the  stream^ 
and  by  it  deposited  in  horieontal  meadows  on  each  buik.  The 
hreodth  of  the  green  sand  formation  is  inconsiderable^  except  in 
the  KHXthem  parts,  where,  between  Langton  and  B<rfingbroke,  it 
is  4j^  or  5  miles. 

Unlike  these  bilk,  with  their  sleep  red  fields,  their  sombre 
woods^  and  dark  green  pastures  often  rongh  with  furze,  the  Wolds 
ascend  with  naked  dull  grey  acclirities  to  a  loftier  elevation,  and 
their  baset-edge  extends  in  one  unbroken  line  for  many  miles. 
The  sand  generally  reaches  for  some  distance  up  the  slope,  and 
midway  along  the  face  of  the  hill  the  band  of  red  chalk  is  observed 
shining  pink  through  the  scanty  herbage,  and  at  times  may  also  be 
seen  dotting  the  brown  fallow  fields  with  ruddy  heaps  of  stone. 
The  Chalk  hilb  range  from  Barton-upon-H umber  to  Gunby,  a 
distance  of  45  miles,  having  an  average  width  of  about  6  miles. 
The  broad  chalk  district  at  the  northern  extremity  of  this  line 
appears  to  be  entirely  sundered  from  the  rest  by  a  deep  valley  of 
chj  between  Brigg  and  Ulceby,  but  from  Melton-R<M8,  south- 
wund^  is  an  uninterrupted  succession  of  chalk  hills  and  winding 
vmles,  expanding  to  a  breadth  of  8  miles  in  the  central  portion, 
and  gradually  tapering  to  a  point  at  the  southern  termination. 
The  red  chalk,  which  probably  derives  its  tint  from  the  presence 
of  a  small  quantity  of  oxide  of  iron,  runs  along  the  whole  length 
of  the  formation ;  but  as  its  thickness  is  merely  from  6  to  12  feet, 
and  as  it  always  crops  out  on  a  steep  slope,  a  very  small  pro- 
portion of  the  soil  rests  upon  it.  This  seam  or  stratum,  beii^ 
at  the  base  of  the  formation,  generally  lies  upon  a  bed  of  sand, 
and  when  sinking  a  well  upon  these  hills  this  bed  must  be 
pierced  before  water  is  found.  At  Caistor,  midway  up  the  ascent, 
the  band  of  red  chalk  rests  immediately  upon  the  red  day  and 
oolitic  rock  of  the  green  sand,  which  throw  out  numerous  fine 

*  in  Bany  YMfM  of  the  day  dutriet  boringi  kav*  beco  Biade  wiik  a  Tieir  of 
•blaiiMBg  «oal,  Urt  of  eourw  wvftoat  reward ;  tiw  bitumiaout  abale  whicb  ahonodi  in 
the  clay  haTing  deluded  amiy  renow  into  tke  belief  that  fotl  may  Ibare  be  finnd. 
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gprings.  The  lower  chalk  rock  underlies  probably  about  half 
the  surface  of  this  district.  The  pits  show  a  considerable  thick- 
ness of  rubbly  chalk  above  the  regularly  stratified  and  finond 
rock,  and  between  the  two  there  is  often  a  seam  of  day,  or 
yellowish  marl,  1  or  2  feet  in  thickness.  The  upper  dnlk, 
occupying  the  eastern  side  of  the  Wolds,  has  horizontal  lajen 
of  flint  at  every  6  feet  downwards,  each  layer  being  from  4  to  8 
or  more  inches  thick.*  The  soil  upon  these  two  strata  of  chtlk 
is  nearly  all  of  the  same  character,  except  where  local  bedi  of 
drift  occur,  and  the  main  difference  seems  to  be  that  the  land  ii 
naturally  warmer  on  the  west  than  on  the  east  side  of  the  WoUi. 
The  soil  is  a  sandy  loam,  containing  flints  and  fragments  of  dnlk 
in  more  or  less  abundance,  the  open  and  permeable  nature  of  die  | 
subsoil  rendering  it  perfectly  dry  in  summer  and  well-dFaiold  in 
winter.  It  naturally  produces  a  short  good  herbage  for  sheepb 
but  its  capability  of  yielding  roots  or  grain  under  arable  cnltore 
depends  entirely  upon  the  treatment  it  receives.  The  quality  ii 
exceedingly  variable :  some  land  still  continues  a  thin  coating  of 
light  sand,  other  parts  have  become  deep  fertile  flinty  loem^^ 
some  of  the  rich  friable  lands  producing  fine  crops  of  barley  and 
wheat,  and  other  portions  (particularly  in  the  valleys)  fomning  a- 
cellent  pasturage  for  sheep  and  breeding  cattle.  The  Ploitiedajft 
lying  on  the  dip  side  of  the  Wolds,  appears  to  cover  the  hilli  to 
some  extent  with  a  thin  stratum  of  red  flinty  clay  or  brick  eartL 
This  deposit  is  found  to  be  deeper  on  the  eastern  slopes  of  the  dif- 
ferent hills  than  on  the  west,  and  with  such  a  dry  subsoil  ai  the 
chalk  rock  forms  a  most  useful  description  of  land,  calculated  to 
grow  any  kind  of  grain  in  abundance.  It  varies  from  1  to  3  feet 
in  thickness. 

The  formations  above  the  chalk  in  both  Lincolnshire  and  Yoik- 
shire  have  not  hitherto  been  satisfactorily  explored,  and  have  been 
too  hastily  considered  as  entirely  concealed  by  alluvial  or  dilnviil 
deposits ;  but  from  various  facts  it  appears  that  this  is  not  univer- 
sally the  case,  and  that  the  regular  tertiaries  may  be  observed, 
though  separated  from  the  main  tract  of  the  London  basin  by  the 
estuary  of  the  Wash.  It  seems  also  that  the  clay  strata  of  thst 
basin,  which  die  away  above  the  chalk  in  Norfolk,  are  again  pre- 
sent in  Lincolnshire.  Eastward  of  the  Wolds  is  an  undulating 
tr^t  of  country  sinking  gradually  towards  the  sea,  and  stretchii^; 
from  Barton  north  to  Firsby  south,  with  a  breadth,  of  aboat  5 
miles.  It  has  been  named  '*  the  clays,"  or  "  middle  marsh,'*  as  it 
consists  of  heavy  land  midway  between  the  hills  and  salt  marBh. 
The  soil  of  Holderncss  in  Yorkshire  (somewhat  similar  to  thii) 

*  The  chalk  ii  too  soft  to  use  for  building  purpoaei,  and  is  employed  at  a  fomMli^ 
tion  for  roads.  The  lime  obtained  from  it  is  tit  onlj  for  the  land,  and  for  tiiat  uunioi^ 
is  not  io  strong  and  good  as  lime  homed  from  Yorkshire  stone. 
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luis  been  described  as  mainly  consisting  of  diluvial  deposits^*  but 
ihe  stratified  beds  have  also  been  found  there,  for  on  boring 
through  the  alluvial  lands  a  stratum  of  sand  is  met  with  imme- 
diately beneath  them ;  this  rests  upon  a  bed  of  clay,  which  finally 
reposes  on  the  chalk.  These  beds  are  undoubtedly  the  lower 
Qiembers  of  the  plastic  clay  formation,  being  disposed  horizontally, 
while  the  chalk  below  dips  slightly  to  the  east  5  yards  per  mile. 
This  has  been  mentioned  as  a  confirmation  of  the  following  state- 
ments respecting  the  very  similar  tract  in  Lincolnshire ;  the  two 
(listricts  being  divided  merely  by  the  denudation  of  the  H  umber. 
^  the  chalk  dips  under  the  clays  and  marshes  great  numbers  of 
R^ells  have  been  sunk  down  to  it  in  order  to  obtain  good  water  with 
ittle  trouble^  and  the  purest  fresh  water  rises  plentifully  through 
he  borings  to  the  level  of,  the  surface.  In  some  localities,  indeed, 
here  are  natural  shafts  called  "  blow  wells/'  as  near  Tetney,  which 
umish  an  unceasing  supply  of  water  from  the  chalk  beneath. 
The  beds  of  alluvial  deposit  and  of  the  clay  have  thus  been  pene- 
rated  at  many  points,  and  their  nature  and  depth  made  known. 
Che  clay,  which  has  many  sand-beds  in  it,  is  generally  of  a  reddish 
*rown  colour,  containing  small  pebbles,  and  resting  upon  a  bed 
f  flinty  gravel.  Its  thickness  increases  from  a  few  feet  near  the 
dge  of  the  chalk  to  about  20  yards  where  it  underlies  the  marshes ; 
ad  near  the  sea- bank  at  Salifleet,  Sutton,  and  other  places,  it  is 
bout  13  yards  from  the  surface.  At  Steeping,  near  the  southern 
xtremity  of  the  tract,  the  clay  lies  upon  a  bed  of  white  gravel, 
hich  is  at  least  20  feet  thick,  and  possesses  springs  of  water, 
letween  Firsby  and  the  chalk-hills  this  clay  is  12  or  15  feet  thick, 
isting  upon  gravel ;  and  in  the  lower  part  of  the  parish  passes 
nder  alluvial  deposits,  from  which  k  is  separated  by  a  stratum  of 
ind.  At  Braytoft  and  Gunby,  H  miles  from  the  chalk,  are 
»und  under  the  clay  beds  of  gravel  worn  by  trituration  like 
lingle ;  and  at  Burgh  the  clay  is  about  4  feet  in  depth,  lying 
oon  a  seam  of  red  sand,  under  which  occur  flints  for  a  consider- 
>le  depth.  At  Welton  and  Boothby  a  small  tongue  of  red  sandy 
nd  runs  eastward  from  the  chalk-hills ;  it  lies  upon  gravel  and 
K>unds  with  small  stones.  About  Well  and  Alford  is  a  large 
ot  of  flinty  gravel,  two-thirds  of  it  being  pebbles  of  chalk ;  and 

Legbum  and  Louth  similar  beds  occur,  the  clay  above  being 
3in  2  to  10  or  more  feet  thick.  Under  the  marsh  at  Sutton  the 
ay  has  been  found  reposing  upon  gravel,  which  had  springs ;  and 

wells,  in  the  marshes  between  Liouth  and  the  coast,  the  alluvial 
^posits  rest  on  sand,  which  overlies  a  bed  of  clay  containing 
irious  kinds  of  earth.  At  Little  Grimsby  is  another  deposit  of 
ravel,  very  deep,  and  composed  chiefly  of  white  chalk  pebbles. 


*  Jounia],  Vol.  IX.— <<  East  Kidiiig  of  Yorkshire.*' 
VOL.  XII. 
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The  clay  is  gmeraliy  red,  but  at  Little  GriniBbj  aad  Gniiuby  it 
is  blue,  very  hard,  of  coniideralile  depth,  and  coDtaining  manj 
small  pebbles.  At  Fnlslow  the  clay  likewise  possesset  bedsit 
gravel.  At  North  Ormsby  the  chalk  dips  ntider  this  diitric^ 
having  a  bed  of  flinty  cUy  upon  its  slope,  covered  by  the  slif 
brown  clay  free  from  stones,  which  there  comniences  in  mcHm 
like  a  wedge — deepening  towards  the  east.  At  Riby  the  chalk 
disappears  under  gravel,  which  is  excavated  at  the  neighbooiiiig 
village  of  Aylesby,  and  this  is  covered  by  the  sand  and  brown  iA»j. 
At  Great  Limber  the  chalk  sinks  beneath  the  clay,  and  hens 
brick-yard  exhibits  a  deep  section.  The  day  over  most  of  the 
district  usually  burns  to  a  brown-red  brick ;  here,  however,  it  if 
made  into  ornamental  facings, "  string-course  bricks,"  &c.,  baviif 
exactly  the  appearance  of  stone.     I'he  beds  are  thus  disposed.'— 


From  Limber  to  Melton-Ross  the  clay  sometimes  forini  only  I 
thin  coating  upon  the  chalk,  containing  chalky  fragments ',  nud 
in  the  valley  which  runs  east  and  west  from  the  laiter  place  the 
chalk  is  seen  rising  up  on  each  side  from  under  the  same  clay, 
which  seems  to  lun  in  a  narrow  band  towards  the  Ancholme  val- 
ley. At  Barton  the  same  order  of  position  is  observable, — tbe 
clay  ascending  for  some  distance  up  the  Wuld  acclivities,  grxlually 
lessening  in  thickness  as  it  rises,  and  extending  in  patchnof 
deeper  soil  upon  the  hills.  A  comparison  of  all  these  statements 
will  show  the  regularity'  of  the  series  of  beds  which  are  not,  there- 
fore, members  of  the  Northern  Drift ;  and  the  general  oumtaBCj 
of  the  descending  order  of — 

a.  Sand, 

b.  Clay, 

c.  Gravel,  flinty,  with  springs, 

seems  to  identify  this  formation  as  tbe  plastic  day*     The  above 
*  We  ar«  unable  tu  m;  wbat  it  the  eridnice  of  fonil  lemaini  upon  thii  pdiit. 
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details  would  not  have  been  given,  bad  not  the  supracretaceeus 
deposits  of  this  county  been  either  unknown  or  confounded  with 
the  drift  and  alluvium  which  form  a  part  of  them.  The  soil  is 
generally  a  strong  heavy  clay  or  a  loamy  clay.  In  the  southern 
portions  it  is  very  stiff  and  retentive ;  between  Hogsthorpe,  Hut- 
toft,  and  Alford,  &c.,  where  numerous  round  knolls  or  hills  of 
the  clay  rise  up  through  the  crust  of  marsh  land,  it  is  a  brown 
loam  on  a  clay  bottom,  or  else  a  su]>erior  free-working  clay. 
North  of  Louth  the  soil  is  close,  adhesive,  and  wet ;  there  are  sur- 
face variations,  but  the  general  tract  is  naturally  cold  and  poor. 
From  Grimsby  to  Barton  is  a  strong  clay  and  a  reddish-brown 
loam  of  productive  quality ;  and  between  this  and  the  chalk  is  a 
belt  of  more  friable  land,— deep,  fertile,  and  good. 

In  this  county  there  are  extensive  deposits  of  the  sand,  gravel, 
and  other  materials  which,  occurring  upon  the  surface  of  the  older 
stratified  formations,  have  been  denominated  ^^  DUuvitim,"  or 
*•  Drifts*  The  currents  of  the  great  Northern  Drift,  which 
swept  the  Cumbrian  boulders  and  other  erratic  detritus  along  the 
vale  of  York  and  over  the  chalk  hills  to  Holderness  and  the  H um- 
ber, appear  to  have  shaped  the  present  surface  of  Lincolnshire 
and  the  fens  by  their  denudation  of  the  strata,  and  by  heaping  the 
transported  matter  in  various  directions  to  a  great  thickness.  The 
lowest  member  of  the  drift,  viz.,  blue  or  brown  clay,  containing 
nodules  of  chalk  and  large  blocks  of  stone,  which  overspreads 
wide  spaces  of  the  Oxford  clay  and  other  strata  in  the  southern 
fens  of  Cambridgeshire  (probably  carried  thither  by  the  floods 
that  burst  the  barrier  of  chalk  hills  and  formed  the  present  Wash 
estuary),  is  not  widely  distributed  over  the  same  valley  in  Lin- 
colnshire ;  having  been  found  only  in  a  few  localities  upon  the 
borders  of  the  Witham  fens,  and  as  a  strip  of  high  land  stretch- 
ing northward  from  Sibsey,  dividing  the  east  and  west  fens.  It  is 
occasionally  met  with  east  of  the  Wolds;  and  in  sinking  wells, 
masses  of  chalk  have  been  found  lying  upon  the  bed  of  plastic  clay. 
In  the  brickyards  below  Louth  the  boulder  clay  is  laid  open ;  the 
top  soil  is  a  brown  clay,  with  layers  of  chalk  nodules  and  flints, 
at  from  1  to  4  feet  depth  ;  and  under  these  are  brown  and  blue 
days,  very  hard  in  some  places,  in  others  changing  to  a  soft  whitish 
marly  clay  with  similar  chalk  detritus  beneath  it.  Boulders  of  the 
primary  formation  occur,  and  also  beds  of  yellowi^  sandy  shale 
and  sandy  earth.  On  the  chalk  hills  are  several  local  beds  of 
drift.  Between  Welton  and  North  Ormsby  (west  of  Louth)  are 
two  hills  composed  of  large  irregularly-shaped  reddish  fliints 
among  veins  of  red  and  black  sand,  from  1  to  20  or  30  feet 
thick  above  the  chalk  ;  and  between  Kclstern  and  Binbrook  are 
deep  deposits  of  gravel,  red  sand,  and  large  flints.  At  Hag- 
worthingham  is  a  bed  of  ferruginous  flinty  gravel,  a  coarse  drift 

t2 
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with  rounded  and  white  flints ;  and  there  is  another  deposit  at 
Partnej.     These  grravels  and  sands  may,  however,  be  outliers  of 
the  plastic  clay.     The  most  extensive  tract  of  drift  is  that  which 
extends  itself  from  the  Ancholme  flat  to  the  fens  at  Tattershill, 
a  length  of  25  miles ;  and  from  the  green  sand  district  to  the 
Witham  fens,  a  breadth  of  10  or  11  miles.     The  Oxford  or 
Kimmeridge  clay  is  here  covered  in  nearly  every  part  by  a  greit 
thickness  of  transported  earths,  forming  three  different  kinds  of 
soil.     The  northern  and  western  portions  of  the  district  about 
Wragby^  &c.,  have  generally  a  surface  of  clay,  not  very  strong, 
but  producing  com  of  good  quality, — ^resting  on  a  subsoil  of 
mixed  clay  and  sand,  or  gravel,  or,  where  that  is  not  the  case, 
white  marly  clay.     Approaching  the  Wolds,  the  white  day  (or 
chalk  breccia)  is  at  the  surface,  resting  at  a  considerable  depth 
upon   the  Oxford   clay,  and  at  its  eastern   edge   capping  the 
hills  of  green  sand  — that  formation  occupying  the  valleys  as  a 
red  or  brown  sandy  clay  containing  flints.     It  is  a  white  greasy 
marl,  containing  flint  stones,  large  blocks  of  chalk  and  flint,  and 
rounded  pebbles  of  chalk  in  great  numbers.     It  is  generally 
absent  from  the  valleys,   but  attains  to  a  considerable  thicknen 
on  the  hill  summits.     Marden  Hill  and  Hundleby  Wood,  to  the 
west  of  Spilsby,  are  two  green-sand  hills  capped  by  deep  de- 
posits of  this  chalk  drift;  they  are  about  I]^  miles  apartt  and 
some  distance  from  any  larger  bed  of  the  clay.     At  Hareby, 
where  it  hides  both  sandstone  and  blue  clay,  it  is  found  of 
various  depths,  from  a  thin  coating  of  a  few  inches  to  a  deposit 
of  more  than  14  yards  in  thickness.     This  clay  forms  a  most 
valuable  material  for  applying  to  the  sand  land,  and  is  also  burnt 
for  lime.     Like  the  chalk,  it  effervesces  with  acids,  and  yields  a 
large  percentage  of  weak  lime,  the  marl  burning  into  powder. 
The  soil  upon  this  kind  of  drift  is  wet  and  sticky,  and  much  of 
it  is  very  poor  in  quality.     The  southern  part  of  the  drift  district 
has  generally  a  sandy  soil  resting  upon  gravel.     The  Tower 
Moor,  east  of  the  Witham  fens,  has  been  partially  and  with  dif- 
ficulty reclaimed  from  natural  sterility,  many  parts  of  it  pro- 
ducing nothing  but  stunted  furze  and  ling.     The  gravel  is  there 
about  12  feet  deep,  upon  the  Oxford  clay.     At  Tattershall, 
upon  the  sloping  grounds  that  rise  up  from  the  fen,  4  or  5  feet 
of  fine  gravel  conceal  the  same  clay.     From  Tattershall  through 
Coningsby,  Tumby,  Mareham,   Revesby,  &c.,  the  same  sandy 
gravel  forms  the  surface,  except  in  those  places  where  -the  day 
is  left  bare.     In  these  and  neighbouring  parishes  there  is  every- 
where plenty  of  water,  which  breaks  out  of  the  hills  in  springs^ 
and  these,  if  not  cut  off,  find  their  way  into  the  fens  below.   The 
hill  behind  Revesby  Abbey^  rising  gradually  to  an  elevation  of 
140  feet  above  the  fen^  consists  of  "  coarse  Norfolk  marl^*'  from 
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11  to  13  feet  thlck^  upon  the  solid  blue  Oxford  or  Kimmeridg^e 
day,  here  dipping  under  the  alluyium  of  the  fens.  The  rain 
irluch  sinks  into  the  hill  descends  upon  the  sloping  surface  of 
the  clay,  working  its  way  gradually  through  the  permeable 
itratum  above  it,  and  standing  in  that  stratum  at  a  higher  or 
lower  level  according  to  the  wetness  or  dryness  of  the  season. 
The  hill  extends  for  several  miles^  with  a  similar  order  of  strata^ 
the  water  sinking  to  the  fen  catch-water  drain.* 

Upon  the  opposite  side  of  the  Witham  fens  the  drift  is  found 
in  the  shape  of  light  sand  and  gravel,  overspreading  more  than 
half  the  surface  of  the  Oxford  clay.  In  Blankney  parish  it  is  a 
black  hungry  gravel,  but  varies  to  light  siliceous  sand  and  gravel. 
At  Ewerby  it  spreads  down  into  the  fen,  being  a  red  sand. 
Deposits  of  calcareous  gravel  occur  in  the  valley  at  Edenham 
and  other  places  near  Bourn,  resting  on  the  edge  of  either  the 
oolite  or  Oxford  clay ;  and  at  Baston  and  Deeping  there  is  an 
extensive  bed  of  gravel  having  a  sandy  surface-soil,  which  widens 
out,  dividing  the  fens  from  the  oolite  limestone  hills.  The  drift 
waters,  which  appear  to  have  been  precipitated  over  this  county 
from  the  east  or  north-east,  found  an  obstacle  to  their  progress  in 
the  oolite  ridge ;  and  at  Lincoln  they  seem  to  have  torn  a 
passage  through  this  barrier,  depositing  in  the  lias  valley  beyond 
a  mingled  mass  of  gravel  and  sand.  At  Doddington,  Eagle, 
&c.,  the  soil  is  a  gravelly  loam  ;  and  southward  are  found  large 
tracts  of  moorland  upon  these  barren  deposits  of  drift.  An 
extensive  bed  of  calcareous  gravel  amongst  a  yellowish  red  sand 
is  the  subsoil  north-east  of  Sleaford,  towards  Ruskington,  Dor- 
rington,  &c.,  the  surface  being  a  good  loam,  sometimes  of  con- 
siderable depth,  and  sometimes  with  the  sandy  subsoil  near  to 
the  top.  From  Sleaford  to  Wilsford  the  soil  is  sandy,  upon  a 
deep  deposit  of  light-yellow  gravel.  The  same  stratum  on  the 
surface  changing  more  to  a  red  sand,  seems  to  turn  southward 
toward  Grantham,  on  the  east  side  of  the  Witham,  dividing  the 
red  oolite  soil  from  the  lias  clay,  and  is  doubtless  of  a  similar 
nature  and  origin  to  the  gravel  with  loamy  covering  found  under 
the  cliff  northward  of  Lincoln.  At  Grantham  the  soil  is  a  strong 
reddish  brown  clay,  slippery  with  wet,  resting  at  2  or  3  feet 
depth  on  a  whitish  and  yellow  gravel  mingled  with  a  yellowish 
earthy  sand, — similar,  indeed,  to  that  in  the  neighbourhood  of 
Sleaford.     Along  the  Witham  valley,  between   Grantham   and 

^  Advantage  has  beeu  taken  of  this  abundant  water  for  a  useful  pnrpoM :  on  the 
other  side  of  this  hill,  at  Miningsby,  a  reservoir  of  about  20  acres  area  has  been  con- 
structed, which,  by  means  of  an  aqueduct  of  iron  pipes,  supplies  the  town  of  Boston 
ariih  wafer.  This  town  had  fruitlessly  sunk  Iwres  through  the  subjacent  alluvium  and 
Oxford  clay  in  search  of  the  Oolite  rock,  and  this  reservoir,  elevated  about  125  feet 
Above  Boston,  now  sends  beautiful  fresh  water  through  piping  (laid  alongside  the 
Spilsby  turnpike  road)  upwards  of  thirteen  miles  in  length. 
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Colsterworth^  is  a  considerable  bed  of  drift,  a  clay  upon  gravel, 
the  gravel  obviously  being  rounded  fragments  of  the  yellow  or 
oolitic  limestone.  This  deep  deposit,  in  some  places  a  red  sandj 
day  upon  a  dark-coloured  gravel,  also  occupies  the  hill  slopes 
occasionally  in  round  knolls.  Eastward  from  this  valley  there  if 
a  broad  tract  of  cold  heavy  clay,  though  changing  to  a  sandy  soil, 
and  a  brown  clay  upon  a  whitish  marly  clay, — doubtless  deposits 
of  drift ;  and  beds  of  gravel  lie  in  various  parts  of  this  limestone 
district,  as,  for  instance,  between  Corby  and  Edenham.  In  the 
vicinity  of  Osboumby  the  drift  clay  is  of  a  loamy  nature  wiA 
gravel  at  3  or  3j^  feet  depth.  In  the  north  of  the  county  the 
detrital  deposits  are  likewise  present.  About  a  mile  west  of 
Ferriby  Sluice  rise  2  or  3  mounds  of  gravel,  extending  toward 
Wintringham.  At  Whitton  is  a  remarkably  interesting  section: 
the  village  rests  upon  a  bed  of  gravel  many  yards  in  thicknesi, 
disposed  in  layers  of  from  2  inches  to  2  feet  each.  Each  layer 
is  composed  of  stones  of  one  particular  size,  varying  from  those 
as  small  as  wheat  to  some  as  lai^e  as  a  man  can  lift> — not 
arranged  horizontally,  but  at  several  degrees  of  depression. 
Gravel  of  a  similar  kind  presents  itself  at  Wintringham  and 
Flixborough.  Flanked  by  the  two  ridges  of  hills  which  mark 
this  part  of  the  county,  and  lying  between  the  light  sand  and  the 
Humber,  at  Thealby,  Coleby,  and  West  Halton,  is  a  red  soil 
upon  dry  gravel,  producing  first-rate  crops.  The  soil  at  Whitton 
is  sand,  of  excellent  quality,  growing  turnips,  barley,  and  good 
wheat.  In  the  Isle  of  Axholmc,  on  the  high  lands,  are  dlso  found 
local  beds  of  gravel. 

The  Alluvial  formations  must  now  be  described ;— -whidi  is  a 
work  of  some  difficulty.  Investigation  into  the  nature  and  origin 
of  alluvial  deposits  is  somewhat  analogous,  we  imagine,  to  the 
study  of  diseases  of  the  skin  :  "  pathologists,"  it  might  be  sup- 
posed, ''might  surely  discover  more  respecting  the  outside  of  the 
body  than  concerning  affections  of  the  viscera,"  yet,  such  is  the 
multiplicity  and  similarity  of  cutaneous  disorders,  that  the  con- 
trary is  the  fact ;  and  in  the  same  manner,  so  closely  do  manv 
alluvial,  drift,  and  tertiary  beds  resemble  each  other,  that  less 
information  seems  to  have  been  collected  regarding  the  very  skin 
and  outer  integuments  of  the  world  than  of  the  older  aqueous 
and  volcanic  rocks.  But  the  alluvial  strata  of  the  Great  Level  of 
the  Fens  are  of  peculiar  interest  to  geologists, — the  peat  beds 
and  tidal  deposits  offering  an  approximative  means  of  deciding 
the  date  of  the  great  Northern  Drift.*     Comparatively  Utile  has 

*  The  Roman  embarikment  all  along  the  coast  stands  upon  ground  which  bu  b«n 
CNivered  with  several  feet  of  tidal  accumulations  since  the  hiemk  was  built ;  mod  Roonn 
roftdt  cross  the  Fens,  laid  upon  ^leat,  and  yet  overgrown  by  peat  since  diey  were  eon- 
•(racted :  these  historical  works  constituting  integers  in  a  scale  of  yean  bj  which  the 
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nade  known  respecting  the  soils  of  this  district,  and  ai  great 
f  of  facts  hare  therefore  been  collected  for  the  purpose  of 
ytin«r  here  to  elucidate  the  structure  and  origin  of  the  fens, 
ch  details  only  the  general  results  can  be  brought  forward 
present  time. 

e  Oxford  and  Kimmeridge  clays  form  the  great  pan 
bich  the  alluvial  accumulations  principally  rest, — not 
dipping  under  the  fen  lands  from  the  north  and  west, 
3  many  places  (as  March,  Whittlesey,  Thomey  in  Cam- 
shire,  and  Kyme  in  this  county)  swelling  up  through 
in  the  shape  of  low  hills,  generailly  covered  by  thick  de- 

of  gravel  or  brown  drift  clay.  This  great  bed  of  clay,  with 
cum  bent  sand  and  gravel,  rarely  forms  the  surface  or  imme- 
subsoil  of  the  flat  land,  except  near  the  high  lands,  but 
ates  beneath  the  fens,  being  much  further  from  the  surface 
le  localities  than  in  others.  At  Boston,  II  miles  from  the 
m  hills,  where  the  Oxford  clay  descends,  it  is  found  at  the 

of  about  38  feet  from  the  surface.  The  unevenness  of  its 
•e  is  undoubtedly  the  effect  of  denudation  by  water ;  and  it 
TS  to  have  formed  the  bed  of  a  spacious  bay,  on  which  have 
lulated  the  alluvial  beds, — raising  the  surface  up  to  one 
m  level.  The  subterranean  gravel  might  be  supposed  to 
been  washed  into  this  bay  by  the  ordinary  action  of  the 
were  it  not  connected  with  similar  beds  upon  the  neigh- 
ng  uplands  and  the  "  islands  "  in  the  fens,  at  an  elevation 
tore  the  reach  of  the  present  oceanic  waters.  The  first  or 
t  of  the  alluvial  deposits  appears  to  be  silt, — a  wet  muddy 
hard  and  blue  at  its  g:reater  depths,  softer  and  whiter  in  its 
'  portions.  This  does  not  extend  under  the  whole  of  the 
but  it  has  been  found  below  all  the  other  alluvial  beds.  It 
lently  the  ancient  bottom  of  the  great  bay,  having  been  a 
expanse  of  irregular  sand-banks  like  those  which  are  now 
ng  the  existing  estuary.  It  is  laminated  in  its  upper  parts, 
exhibiting  a  tidal  structure,  and  abounds  with  cockles  and 

marine  shells.  The  silt  seems  in  some  places  to  have 
accumulated  on  a  shore,  and  elevated  into  moimds  or  ridges 
liose  upon  the  coast  at  Skegness  and  other  places,  where 
ind  is  drifted  by  the  winds  into  hillocks  above  the  flow  of 
ies,  and  bound  into  a  compact  mass  by  the  creeping  roots 
i  arundo  arenaria.     It  is  thus  found  piercing  the  super- 

tlie  Tanous  deposits  above  the  drift  beds  may  be  computed,  fietween  the  allu- 
id  the  older  strata  occurs  an  immense  subterranean  forest,  with  trees  standing 
grew  upon  ground  many  feet  lower  than  the  sea  at  high  tide ;  a  circumstance 
tly  indicating  a  comparatively  recent  alteration  in  the  relative  levels  of  land 
ter,  which  will  explain  the  phenomena  of  similar  subroariue,  &c.  forests  (more 
than  the  drift)  on  many  parts  of  the  coast  of  Lincoln,  York,  Norfolk,  Kent, 
Somerset,  &c.,  &o. 
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stratum  of  claj  in  the  soathern  parts  of  South  Holland  (GMncj 
Hill,  &c.),  and  in  Cambridgeshire  (Wisbeach  St.  Maiy*!,  &c;)» 
running  in  veins  or  ridges  a  few  feet  higher  than  the  surromid- 
ing  fen,  and,  at  times,  scarcely  a  quarter  of  a  mile  in  width.  In 
some  parts  of  the  level,  where  this  silt  is  absent,  occnn  a 
stratum  of  peat  from  1  to  3  feet  thick,  resting  upon  beds  of 
drift.  In  the  Witham  fens,  west  of  the  river,  this  moor,  cme  fixit 
in  thickness,  containing  branches  of  trees,  rests  upon  a  bed  of 
sand  1  foot  in  thickness,  beneath  which  is  the  Oxford  clay;  and 
near  Bardney,  where  the  same  clay  rises  up  from  under  Uie  fen, 
the  peat  stratum  is  near  the  top,  and  in  it  have  been  JDund 
immense  trees  of  oak  and  fir,  their  roots  standing  upon  a  thin 
bed  of  sand,  and  striking  downward  into  a  bed  of  blue  boulder 
clay.  'I  he  same  peat  is  found  about  2  feet  below  the  surface  of 
the  fens  east  of  the  Witham,  probably  dipping  under  Wildmore, 
&c.  fens.  It  has  been  found  at  Boston  about  20  feet  from  the 
surface,  resting  upon  sand,  gravel,  or  stony  clay.  The  moor  ii 
several  feet  lower  than  low-water  mark,  and  therefore  there  mint 
have  been  a  considerable  change  in  the  level  of  either  land  or  sea 
since  it  was  formed. 

The  next  bed  in  the  series  is  the  soft  blue  clay,  which  is  fonnd 
almost  everywhere  under  the  peat  fens,  and  seems  to  be  the 
muddy  sediment  left  by  stagnant  lakes  and  slugg^h  riven. 
This  clay,  varying  sometimes  to  a  red  clay  (as  in  some  parts  of 
Deeping  Fen),  or  a  whitish  silty  clay  (as  in  the  Witham  fens), 
extends  throughout  the  greater  part  of  the  level,  and  must  hare 
been  subject  to  the  overflowings  of  the  tides,  for  channels  of 
creeks  with  banks  of  raw  silt  exactly  like  our  present  salt-water 
marsh  creeks  are  found  intersecting  it;  and  in  almost  every  part 
of  the  fens  veins  of  silt  (apparently  the  warped-up  cx>arae9  of 
creeks)  may  be  traced  within  it  in  nearly  every  direction.  Sea- 
shells  are  not  abundant  in  the  clay,  but  lie  plentifully  in  the  silt 
veins  and  on  the  surface  of  the  clay.  From  the  fluviatile  and 
fresh  water  shells  which  are  contained  in  it,  and  in  the  peat 
which  overlies  it,  the  water  from  which  it  was  deposited  appeals 
to  have  been  partly  salt  and  partly  fresh:  indeed  from  the  nu- 
merous old  river  channels,  shallow  and  circuitous,  which  have 
been  choked  up  and  dried  within  the  historic  period,  it  is  easy 
to  form  an  idea  of  the  number  of  wandering  courses  the  fen 
rivers  must  have  formed  for  themselves,  when  pouring  down  in 
swollen  volume  from  the  hills  into  a  wide  horizontal  plain,  where 
every  direction  offered  equal  facilities  or  hindrances  to  discharge. 
These  channels,  by  diffusing  the  waters,  lessened  their  force  aod 
momentum  seaward,  and  ainsequenily  the  slightest  impediment 
or  tidal  bar  could  stop  the  stream,  change  the  current,  and  pro* 
duce  an  inundation.     Each  bend  in  the  tortuous  channels  re- 
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ed  the  motion  of  tbe  water,  thus  causing  a  deposition  of  sedi- 
t  which  raised  the  beds  of  the  rivers,  and  precipitated  them 
'  the  level.  This  clay,  in  the  vicinity  of  Lynn,  rests  upon 
1,"  or  boulder  clay;  and  with  an  incumbent  bed  of  peat 
erlies  a  great  part  of  Marshland  in  Norfolk,  and  where  the 
sh  alluvium  ceases  widens  out  for  many  miles,  forming  the  peat 
.  and  clay  subsoil  of  the  Bedford  Level.  It  has  occasionally 
strata  of  peat,  2  or  3  feet  apart  (as  in  Sutton  St.  Edmund's 
sh  in  South  Holland^  in  the  vicinity  of  Lynn,  and  in  some  of 
Huntingdonshire  fens).  It  is  found  beneath  the  subterra- 
1  peat  of  South  Holland,  and  under  most  of  the  clay  fens  in 
same  district  where  the  peat  (not  being  continuous)  is  want- 
It  is  known  all  over  the  fens  as  '^  blue  buttery  clay,"  and 
le  enriching  substance  brought  to  the  surface  in  the  opera- 
of ''  claying/* — giving  the  light  black  land  the  requisite  con- 
nce  and  firmness  of  texture,  and  (not  being  pure  alumina) 
ilies  the  silica  which  is  necessary  for  the  growth  of  corn. 

soil  of  West  Fen  is  generally  a  stiff  clay,  with  this  buttery 

as  a  subsoil,  touched  by  the  plough ;  the  exception  to  this 
itween  New  Bolingbroke  and  Coningsby,  where  about  1000 
s  of  the  fen  have  a  subsoil  of  white  sand,  doubtless  a  bed  of 
J  rift.     The  clay  is  found  under  the  peat  of  East  Fen,  and 

the  peat  passes  under  the  marsh-land  of  Firsby,  &c.,  under- 
l  nearly  all  the  long  line  of  marshes  to  the  Humber,  and 
taring  on  various  parts  of  the  coast  at  low  water.  It  varies 
h  in  thickness :  in  many  parts  of  the  Great  Level  it  is  only 
et,  more  frequently  7  or  8  feet ;  the  depth  in  Deeping  Fen 
K>ut  10  feet,  in  the  Witham  fens  about  12  feet,  in  West  Fen 
t  I  to  12  or  more  feet,  and  in  East  Fen  from  6  to  19  feet, 
ing  upon  white  marl  and  sand.)  The  strong  heavy  clay 
ice-soil  of  the  eastern  Witham  fens  appears  to  belong  to  this 
um« 

be  next  bed  (in  an  ascending  order)  is  the  peat  which 
pies  a  large  portion  of  the  fen  surface.  This  was  formed 
le  destruction  and  partial  decay  of  a  forest — oak,  fir,  alder, 

other   trees   being   found   prostrate   within  it,    with   their 

;  fixed  in   the  clay  below  in  the  attitude  of  growth;  and 

f  varying  thickness    from   a   few  inches   to  10   feet,   at  a 

of   from    15   to   20  feet  below   high- water  mark  in   the 

b.^      The  peat,  from    1    to   2   or  3   feet  thick,  is  found 

[ow  tlie  level  was  converted  from  a  drowned  marsh  into  a  huge  tract  of  woods, 
m  these  were  destroyed  and  changed  to  peat  (as  the  universally  embedded  re* 
testify),  is  an  enigma.  If  the  fens  were  to  be  bared  to  the  soapy  blue  clay,  t.e. 
the  uppermost  beds  Were  removed,  the  sea  would  deluge  the  whole  plain  with 
fatbums  (18  or  30  feet)  of  water;  yet  the  forest  grew  upon  this  identical  sur- 
gh  above  the  flow  of  the  tides.  The  dryness  of  the  land  was  not  owing  to  the 
king  and  draining  of  the  marsh  by  the  Komans,  for  many  feet  of  allovidl  depotit 
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under  the  alluvium  of  Marshland,  in  Norfolk,  under  die  alhivii! 
clay  of  the  southern  and  central  parts  of  South  Holland,  ui 
occupies  most  part  of  the  Bedford  Level  (more  or  len  nixid 
with  siltj  sediment),  restincr  in  general  upon  blue  clay,  b«t  oo 
prravel,  sand,  chalk,  or  hard  clay  near  the  corresponding  uplaiNk 
It  is  found  over  most  part  of  Deeping  Fen,  being  also  underneath 
the  alluvial  clay  near  the  Welland  river ;  in  Thurlby  Fen  it  it  10 
feet  in  depth,  nnd  has  a  mixture  of  clayey  sediment  on  its  surface; 
in  Bourn,  Morton,  &c.  fens  it  is  shallower,  and  gradually  thin 
off  as  it  nms  northward.  I'hcre  is  some  extent  of  the  black  had 
in  the  southern  parts  of  South  Holland,  but  of  no  great  depth. 
In  Deeping  Fen  it  is  a  light  mould,  generally  about  12  indisi 
thick,  with  clay  or  silt  often  so  near  the  top  as  to  be  tuned  ap 
by  the  plough,  the  mingled  soil  producing  fine  crops  of  coleseed 
and  grain.  The  greatest  breadth  of  the  peat  in  this  part  of  the 
country  (across  Deeping  Fen  and  part  of  South  Holland)  is  about 
eight  miles.  It  stretches  northward  between  the  Car  Dyke  end 
the  South  Forty-foot  Drain,  scarcely  more  than  1  or  2  miles 
in  breadth ;  these  fens,  especially  east  of  the  Forty  Foot,  being 
'*  skirty,"  t.  e.  a  mixture  of  peat  and  alluvial  silt  and  clay,  forming 
a  deep  black  loam.  In  Ewerby,  Anwick,  Digby,  &c.  fens,  the 
peat  deepens,  resting  upon  gravel  or  clay,  which  also  form  much 
of  the  surface.  The  width  here  is  from  3  to  5  miles.  In  D^by 
and  the  neighbouring  fens  the  peat  is  naturally  poor  and  h<dkm, 
producing  not  more  than  5  quarters  of  light  oats,  or  20  bushels  of 
very  light  wheat,  but  after  mixing  the  clay  (which  lies  at  4  fait 
depth),  the  land  yields  30  bushels  of  good  wheat,  worth  more  by 
Ss.  per  qr.  The  fens  of  South  and  North  Kyme,  east  of  die  Car 
Dyke,  are  better  and  higher  land  than  those  just  adverted  to  (on 
the  west  of  that  drain)  ;  they  have  been  long  drained  and  col' 
tivated,  and  the  black  soil  has  been  much  worn  up  by  bunuag, 

overspread  a  portion  of  the  peat  before  the  hanks  were  erected,  and  the  wbo]e  IbnikhAd 
decayed  into  spongy  peat  before  the  Roman  roads  were  projected  across  it.  It  ii 
impossible  that  any  adequate  sea-barrier  could  have  been  in  existence,  or  if  it  beenp- 
posed  that  tlie  downs  or  aenea  of  sand  had  l)een  naturally  nised  along  the  dion^  it  is  in- 
possible  tliat  the  {^eat  rivers  could  have  been  artificially  conducted  over  abroad  countryi 
elevateil  20  to  33  feet  al>ove  it,  and  the  supposition  of  such  a  tract  having  been  diuned 
by  pumps  or  wheels  at  so  early  a  ]Yerio(l  of  British  history,  and  not  only  perfedlf  and 
deeply  drained,  but  during  an  interval  uf  time  sufficient  for  the  growth  of  eoiosMlo^ 
and  firs  of  an  age  and  dimension  entirely  unexamjiled  in  Knglandat  the  praseut  day^" 
tliis  is  too  pre{K)strrous  to  be  accepted  as  an  explanation.  The  only  solution  of  As 
problem  seems  to  be,  that  afTer  the  Inittery  clay  nad  been  deposited  and  guttwed  by 
silty  creeks  and  rivers,  ati  elevation  of  the  whole  country  took  place,  and  then,  aftsra 
long  term  of  years,  occurred  a  subsidence  of  the  land  to  its  present  level.  Similar 
forest  remains  are  found  in  many  parts  of  the  British  coast,  and  the  gradual  deifitioB 
and  subsequent  depression  of  the  isUind  will  account  for  their  formation  also.  Of  eooni^ 
however,  alterations  in  the  level  of  the  sea  would  be  equivalent  to  these  cbangei  of  As 
•land.  These  observations  are  made  with  a  view  of  correcting  an  outline  of  an  hyps- 
thesis  hazarded  in  the  Re{x>rt  on  the  Fens  (Journal,  Vol.  viii.),  and  adopted  by  a 
writer  in  the  Edinburgh  Review  (No.  dxxiv.  p.  469). 
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Sbc,  and  the  clay  mingled  with  the  remainder  by  ploaghing.  On 
the  western  side  of  the  Witham  the  peat  runs  up  to  Lincoln, 
varying  from  4  miles  to  only  ^  a  mile  in  width ;  beyond  that  city 
it  is  soon  lost  in  the  allnvial  flats  on  the  banks  of  the  Till,  Witham, 
lod  Brants  Its  depth  varies  from  8  inches  in  the  southern  parts 
to  1^  or  2  feet  over  its  principal  extent,  and  5  or  6  feet  nearer 
liDColn. 

East  Fen  has  a  soil  of  black  peat,  generally  from  2  to  3  feet 
deep,  extending  also  into  the  East  Holland  parishes,  and  the  low 
Itnds  of  Friskney  and  Wainfleet,  being  about  6  miles  north  and 
•oath  by  5  miles  east  and  west  Most  of  the  peat,  however,  has 
now  become  clayey  and  solid.  It  is  separated  from  the  hills  by 
•boot  1^  miles  of  the  Oxford  or.Kimmeridgc  clay ;  resting  gene- 
rally upon  soft  blue  clay,  though  sand  occurs  in  some  parts; 
and  bcnieath  the  clay  is  white  marl  and  sand.  The  peat  dips 
nnder  the  marshes  of  Firsby,  &c.,  and  appears  on  the  sea  coast 
northward  of  Skegness,  forming  a  submarine  forest  visible  only 
at  the  lowest  ebbs.  About  5  miles  east  of  the  Wold  Hills  it  is 
fbond  upon  the  surfooe  of  the  plastic  clay,  dipping  under  the  clay 
of  the  marshes ;  at  Waltham  the  subterranean  timber  is  3  feet 
from  the  surface ;  at  Skidbrook  the  stratum  is  black  earth,  about 
4  feet  from  the  top ;  at  Saltileet  13  yards  from  the  top.  At 
Sutton  it  is  at  the  level  of  low- water,  and  rests  upon  the  soft 
greasy  clay ;  at  Grimsby,  and  between  Barrow  and  Barton,  it  is 
found  at  the  same  depth,  and  consists  of  peat  with  remains  of 
trees  resting  upon  similar  blue  clay. 

The  boundary  of  the  peat  is  in  general  not  well  defined; 
but  the  quantity  of  acres  in  East  Fen  and  the  long  western 
district  may  be  estimated  at  more  than  100,000.  Where  it 
is  more  than  10  or  12  inches  in  depth  the  peat  has  become 
leparated  into  two  distinct  strata — a  top-soil  of  black  peat  earth, 
or  entirely  decomposed  vegetable  matter,  mixed  with  silt  and 
lediment  from  ancient  floo<ls,  and  with  the  mineral  constituents 
of  the  manures  applied  ;  while  the  subsoil  is  an  infertile  brown 
moor,  sometimes  a  compact  mass  with  fibres  scarcely  distin- 
guishable by  the  eye,  or  else  a  soft  spongy  substance  containing 
leaves  and  stems  of  plants.  There  is  no  need  for  repeating  what 
has  been  already  published  respecting  the  nature  and  qualities  of 
this  soil ;  its  native  weakness  and  lightness,  its  power  of  retaining 
moisture^  the  injurious  effects  of  its  stagnant  irony  soakage- water 
npon  the  roots  of  plants,  its  tendency  to  sink  down  and  become 
lolid  by  good  drainage,  and  its  matchless  productiveness  when 
incorporated  with  a  heavier  earth — ^these  points  must  be  well 
Quderstood  by  all  students  of  this  Journal. 

After  the  peat  had  been  formed  the  whole  level  seems  to  have 
been  so  low  as  to  be  almost  constantly  under  water.     The  tides. 
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loaded  with  mud^  sand,  and  animal  and  v^^table  tnbttanoei, 
€owed  for  a  considerable  distance  inland.     The  salt  water,  bj  it;^ 
g:reater  specific  g:ravitj,  would,  as'  it  were,  undermine  the  freshes, 
ihe  weight  of  which  would  fix  a  limit  to  the  advances  of  the  set; 
and  where  this  hindrance  occurred  (varying  in  locality  acoordin; 
to  the  periodic  height  of  the  tide  and  volume  of  fresh  water  from  the 
uplands)^  a  deposit  of  slime  would  take  place.     Every  bar  of  tUi 
kind  raised  would  act  as  a  check  to  the  tidal  waters,  and  thus  pre- 
cipitate fresh  matter  near  it,  and  on  that  side  (next  the  sea)  firom 
whence  the  sediment  came.     It  is  in  this  way  that  the  sea  hsi 
formed  upon  these  flat  shores,  liable  to  freshwater  inundations,  a 
deposit  which  is  lower  and  thinner  as  it  recedes  from  the  sea, 
and  thus  that  it  has  covered  so  large  a  portion  of  the  peat  above- 
mentioned  with  alluvium.     The  first  bed  upon  the  peat  is  from  4 
to  16  or  more  feet  in  thickness  near  the  coast,  and  thins  off  likes 
wedge  as  it  proceeds  inland  until  it  altogether  vanishes^  and  the 
peat  comes  to  the  surface.     It  is  generally  a  mass  of  silty  day, 
without  marks  of  lamination,  traversed  by  innumerable  small  msty 
veins,  apparently  of  decayed  vegetation  and  red  sand.   The  Roman 
banks  were  founded  upon  this  stratum,  but  since  they  were  made 
the  sea  has  deposited  several  feet  of  soil  outside  the  banks,  and 
also  for  1  or  2  miles  inland,  covering  the  clay.     This  bed  forms 
the  clay  of  Marshland  in  Norfolk,  and  of  the  central  parts  of 
South  Holland  (called  '*  the  Fen  Ends  **).    It  is  sometimes  a  hard 
^'  gaulty  "  clay,  with  red  and  blue  streaks,  or  a  hard  blue  day,  very 
stiff  and  difficult  to  manage ;  but  it  generally  contains  beds  of  silt, 
either  under,  above,  or  within  it — like  sandbeds  in  the  new  waq) 
land.    It  often  rests  upon  the  buttery  blue  clay,  and,  approadniig 
the  black  land,  becomes  of  a  peaty  nature.  Northward  of  Spaldii^ 
it  extends  to  Donington  and  Swineshead,  &c.y  lying  between  the 
fens  and  the  newer  marsh  land  near  the  coast.     In  Heckington 
and  several  other  fens  it  is  found  as  an  alluvial  clay  and  silt*  and 
in  Holland  Fen  and  Wildmore  Fen  it  is  a  deep  loamy  clay»  and 
sandy  loam  upon  a  subsoil  of  clay  or  silt.     In  the  rich  gra&ng 
district  of  Boston,  Kir  ton,  Wigtoft,  Fosdike,  &c.,  and  the  breadth 
of  good  land  upon  which  the  principal  South  Holland  towns  are 
built,  the  soil  is  a  remarkably  rich  brown  loam,  from  a  few  inches 
to  4  or  5  feet  in  depth,  resting  upon  silt ;  and.  the  higher  gfoimds 
appear  to  have  intercepted  and  retained  a  large  proportion  of  the 
vegetable  matter  floating  in  the  waters  after  the  principal  deposit 
had  taken  place.     North-east  of  Bostcm  it  is  of  the  same  charader, 
the  portions  adjoining  the  fen  being  a  stiff  blue  clay,  having 
higher  spots  of  silty  soil  about  its  surface.     Along  the  North 
Marshes  it  is  a  rich  clayey  loam,  varying  to  a  friable  sandy  loam 
or  a  tenacious  marine  clay,  but  generally  fertile.     It  rests  upon 
the  peat  stratum,  and  along  many  parts  of  this  coast  is  20  feet 
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at  Saltfleet  39  feet  deep.  Between  this  place  and  the 
*'  it  possesses  no  sand  beds,  and  at  Grimsby  is  a  stiff  blae 
warp.*  The  soils,  generally  speaking,  are  very  nearly 
▼er  the  whole  of  the  marsh  lands,  and  therefore  need  not 
Licolarized. 

more  recent  alluvial  deposit,  which  is  chiefly  on  the  outer 
the  Roman  bank,  and  netcer  than  that  bank,  is  generally 
n  loam  upon  brown  clay  and  silt.  In  South  Holland  it 
the  **  marsh  **  district,  4  or  5  miles  in  breadth,  having  a 
of  brown  clay  upon  a  drab-coloured,  dry,  "  sugary  "  silt. 
pper  portion  of  the  silt  lies  in  plates  just  as  it  was  left  by 
es ;  lower  down  it  becomes  a  wet  blue  sand,  containing  sea 

The  clay  is  from  6  inches  to  4  or  5  feet  in  thickness,  and 
i  is  a  coating  of  dark  brown  loam,  deep,  friable,  and  fertile. 
ay^  however,  is  frequently  absent,  and  the  soil  more  sandy, 
darly  near  a  sea  bank  (of  which  many  yet  remain,  the  land 
been  gained  by  successive  enclosures),  and  on  the  ''land*' 
'  it.  This  is  in  consequence  of  there  having  been  too  large 
rant  of  land  taken  in  at  one  time,  the  outermost  parts  not 
Hrarped  up  sufficiently  high  by  the  sea.  The  tidal  currents 
casioned  a  very  unequal  deposition ;  in  some  places  throwing 
I  mass  of  raw  sandy  silt,  in  others  bringing  the  finer  clayey 
es  into  a  bed  of  rich  soil.  The  soil  usually  consists  prin- 
of  silica,  with  a  much  smaller  proportion  of  alumina  and 
Mi  an  inconsiderable  quantity  of  lime  and  magnesia.  It  is 
ess  a  composition  of  sand  and  sediment  from  the  waves  of 
ash,  vegetable  matter  which  grew  as  marsh  plants  on  the 
mud  only  to  be  buried  under  fresh  warp,  and  the  animal 

suspended  in  the  water  —  the  siliceous  and  calcareous 
•ns  of  marine  and  fluviatile  infusoria.  The  marsh  lands 
)  the  old  Roman  embankment,  between  Fosdike  and  Boston, 
Tainfleet,  preserve  the  same  character,  and  vary  within 
'  limits  to  the  above.  The  silt,  wherever  it  occurs,  is  very 
,  and  contains  a  peculiar  kind  of  springs,  called  "  the  Sock 
k."  Upon  digging  down  into  the  sharp  silt  the  soak  oozes 
be  side  of  the  hole.  The  depth  of  these  springs  is  from  3  to 
lore  feet,  depending  upon  the  amount  of  rain,  and  the 
,y  of  water  in  the  neighbouring  creeks  or  drains,  and  being 
ected  by  the  height  of  the  tides. 

n  what  has  been  stated  it  will  be  understood  that  the  Wash 
ing  more  than  a  broad  expanse  of  marsh-land  in  the  course 
lation :  indeed  many  thousands  of  acres  have  been  and  are 
ing  reclaimed  from  its  dominion  at  the  mouths  of  the  large 

« thi«  line  of  marshes  was  deposited  the  sea  hat  reveited  its  aetion,  and  aoon* 
reach  of  land  along  this  coast  has  been  eaten  awaj.  It  it  this  encroachmeiit 
Aid  bare  the  submarine  forest* 
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rivers.     In  South  Holland  are  no  less  than  59  square  miles  of 
country^  or  37,760  acres,  outside  the  Roman  bank,  and  endoied 
from  the  sea  since  the  year  1660,  the  newest  bank  being  about 
4  miles  from  the  first  or  oldest.     And  along   the   coast  bom 
Fosdikc  up  toward  Grimsby,  although  many  places  have  lostb^  J 
encroachments  of  the  sea,  there  are  probably  16^000  acres  of  land  I 
reclaimed  during:  a  comparatively  modern  period.  Atotalqaaa%  1 
of  84  square  miles,  or  53,760  acres,  have  thus  been  stolen  inn 
the  waves  by  embankments  within  the  last  100  yean.     This  ii 
some  of  the  highest  land  in  the  Level,  being  in  some  cases  16  or 
18  feet  above  the  general  fen  land ;  and  it  rises  in  sucoesave 
steps  at  each  of  the  3  or  4  embankments  which  have  been  ooo- 
structed,  the  latest  enclosure  being  the  highest. 

Though  the  Lincolnshire  coast  is  protected  from  excessive  tidil 
abrasion  by  Spurn  Point  serving  as  a  jetty  to  the  tide- wave,  the 
waste  of  the  Yorkshire  cliffs  is  very  great ;  and  this^  with  other 
material,  is  principally  carried  into  the  mouth  of  the  WasL  A 
very  small  proportion  of  the  sediment  held  in  suspensi<m'by  the 
flood-tide  returns  with  the  ebb,  and  the  bay  is  therefore  being 
slowly  warped  up  by  the  sandy  accumulations.^  The  sedimeitt 
consists  of  a  very  fine  silt,  composed  chiefly  of  particles  of  flint 
and  limestone,  but  containing  likewise  alumina  and  animal  matter. 
When  the  thickened  tide-water  is  restrained  by  some  simple  im- 
pediment— as  faggots  fastened  down  with  stakes,  &c. — from  re- 
turning rapidly  into  its  channels,  it  will  deposit  from  6  inches  to 
2  or  3  feet  of  soil  in  the  course  of  a  summer.  This  deposit  is 
not  a  simple  sand,  but  a  rich  nutritious  soil,  composed  of  MSgl- 
laceous  and  siliceous  earths,  with  portions  of  mica^  marine  sslt, 
and  mucilage.  The  land  is  fit  for  cultivation  as  soon  as  enclosed, 
and  produces  excellent  crops. 

The  great  south-eastern  alluvial  district  may  be  computed  st 
362,000  acres,  and  the  marshes  north  of  Wainfleet  at  88,000 
acres — and  when  the  lands  west  of  Lincoln  are  included — wi^lpng 
a  total  of  about  455^000  acres  in  one  uninterrupted  level  (ai 
equal  to  the  whole  of  Oxfordshire). 

The  Ancholme  Flat,  containing  probably  about  28^000 
of  alluvial  land,  has  generally  a  peat  soil  resting  upon  clay.    The 
northern  parts  of  the  district  have  a  deep  clayey  warp  of  a  dark 


*  'When  tiie  immense  quantity  of  matter  tlius  lefl  is  considered, — ^the 
coastalone  losing  *2^  yards  annually  for  thirty  miles  between  Kilnsoa  and  Bridliailoiii 
•^it  is  not  surprising  that  tlie  Wash  should  he  nearly  filled  by  saud  banlui  and  ill 
river  chainiels  so  uncertain  as  to  shift  occasionally  several  miles  in  a  few  years.  Indee^ 
with  the  exception  of  one  broad  channel  running  through  the  centre  of  the  Waih  wm 
an  average  depth  of.  10  fathoms,  tlie  rest  of  the  bed  is  a  series  of  aaiida  dxj  al  Imr 
water,  and  shallows  of  one  or  two  fatlioms.  The  **  Norfolk  Estuary  "  and  **  LincolaAin 
Estoary "  schemes  are  for  enclosing  a  large  tract  of  these  sands,  and  tlie  **  Vieloria 
Lievel,"  if  ever  executed,  will  shut  up  150,000  acres  by  barrier  banks,  leaving  a  ftnr- 
miles  chaimel  down  the  middle  of  the  Wash. 
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nloar>  a  mixtare  of  clay,  «ilt,  and  v^etable  matter.  This  has 
Hfidently  been  deposited  from  the  muddy  waters  of  the  Humber, 
irlucb,  previous  to  the  erection  of  the  banks,  must  have  inundated 
fte  level  with  from  4  to  9  or  more  feet  of  water.  At  Ferriby 
Soice  the  alluvial  silt  and  clay  is  more  than  25  feet  in  depth ;  the 
beds  upon  which  the  alluvium  rests  have  not  been  examined.  The 
day  underlies  the  whole  surface  of  the  level,  and  was  doubtless 
ieposited  by  the  H umber  waters  and  the  streams  from  the  hills. 
Under  the  hills  by  Horkstow^  Saxby,  Sec,  is  a  line  of  soft  peat, 
brxningr  wet  and  rushy  grass  land.  In  Worlaby  and  other  adjoin- 
ing ^  carrs*'  the  soil  is  peaty  with  a  clay  subsoil,  the  clay  being 
iften  near  enough  to  be  brought  up  by  deep  ploughing.  In 
Roxby  andAppleby  carrs,  on  the  west  side  of  the  river  Ancholme, 
there  are  3  or  4  inches  of  peat  upon  blue  clay  which  are  mingled 
with  excellent  effect.  This  district  stretches  as  far  southward  of 
Brigg  as  that  town  is  from  the  H umber,  and  in  the  southern  part 
the  soil  is  a  spongy  peat,  containing  black  wood  or  subterranean 
timber,  and  the  clay  is  generally  too  deep  to  be  touched  by  the 
plough.  There  is  much  sediment  mixed  with  the  peat,  and  the 
sobstratum  of  clay  is  evidently  a  warped  soil. 

On  a  large  sand-bank  in  theHumber,  opposite  Ferriby,  called 
'*the  Old  Warp,"  about  100  acres  have  been  embanked.  The 
ebb  tide  scours  away  the  soil  from  the  Yorkshire  side  of  this 
island  (about  4  miles  long  and  1  mile  broad),  and  an  addition  is 
being  continually  made  to  the  Lincoln  side  :  the  embankment  has 
been  made  on  that  portion  which  is  not  liable  to  "  turn  over." 

At  Wintringham  the  marsh  becomes  very  narrow ;  it  is  an 
excellent  warp  soil,  6  feet  in  depth. 

Along  the  east  bank  of  the  Trent  is  a  belt  of  alluvial  soil  a  few 
hundred  yards  in  width,  deposited  by  the  ancient  overflowings  of 
the  tide — a  rich  earth  capable  of  growing  any  crop.  The  flat 
land  extending  between  this  and  the  foot  of  the  Red  Sandstone  and 
Lias  Hill  was  a  tract  of  peat  moor,  worth  nothing  but  to  cut  fuel 
from,  but  is  now  (with  but  few  exceptions)  covered  with  from  18 
inches  to  3  feet  of  the  richest  artificial  warp.  Probably  the  alluvium 
and  remaining  peat  may  have  an  extent  of  8000  or  9000  acres. 

In  the  Isle  of  Axholme  are  about  15,000  acres  of  warp  land, 
partly  a  natural  deposit  from  the  Trent,  and  partly  obtained  from 
fluodings  of  the  tides  upon  the  low  sand  and  peat.  This  soil  is 
remarkably  rich,  and  the  chief  part  of  it  is  capable  of  growing 
every  description  of  garden  and  vegetable  produce.  The  warp 
upon  the  white  or  grey  sand  is  ususdly  the  best,  for  it  has  then  a 
natural  subsoil  drainage.  The  same  tidal  action  has  been  at  work 
here  which  deposited  the  alluvium  of  the  south-eastern  district 
highest  next  the  sea,  the  land  next  the  Trent  becoming  lower  as 
it  leaves  the  river.     Near  the  river,  at  Althorpe,  &c.,  the  blue 
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clajey  warp  is  several  feet  in  depth,  and  underneath  it  are  fuand 
the  remains  of  trees  lying  upon  peat  moor.     Below  the  moor  is  a 
soft  blue  ''  pipy"  clay^  i,  e,,  containing  pipes  of  red  rusty  matter, 
probably  the  decaying  roots,  &c.,  of  marsh  plants.    Two  or  three 
miles  west  of  this  point  of  the  river^  before  the  warping  worki 
were  commenced,  this  natural  warp  was  about  18  inches  deep, 
with  moor  beneath  it,  containing  oak,  fir,  and  yew  trees :  further 
inland  the  peat  is  at  the  surface.     The  peat,  when  separate  from 
the  sand,  occupies  only  a  small  portion  of  the  low  lands  of  the 
isle,  \'iz.,  along  the  western  side  and  in  the  neighbourhood  of 
Wroot,  &c.     It  is  generally  a  dark,  boggy  peat,  3,  4,  5,  or  more 
feet  in  depth ;  but  in  Yorkshire  (over  the  border  of  this  county) 
it  is  widely  developed,  and  forms  the  peat  moss  of  10,000  scse^ 
called  "  Thome  Waste," — 10,  12,  and  even  18  feet   in  depth, 
resting  upon  sand.     An  overthrown  forest  appears  to  have  been 
the  origin  of  this  spongy  moor ;  but  as  the  tide  can  now  flow  pro- 
bably 3,  4,  or  5  feet  above  its  surface,  the  ground  upon  which 
the  trees  grew  is  15,  20,  or  more  feet  beneath  the  present  level 
of  the  sea  at  high  water.     The  alluvial  beds  east  of  the  Trent 
exhibit  a  similar  structure :  and  the  chief  part  of  the  subterranean 
forests  grew  upon  the  sand.    The  deposits  are  of  the  same  nature, 
and  have  a  similar  order  of  succession,  to  those  of  the  fens ;  and 
it  may  therefore  be  inferred  that  the  same  causes  produced  both, 
viz.,  an  elevation  of  the  land  and  subsequent  depression,  or  else 
corresponding  alterations  in  the  level  of  the  ocean.*     It  is  hoped 
that  the  facts  (or  rather  the  summary  of  a  profusion  of  facts) 
which  have  now  been  stated  respecting  the  strata  of  alluvial 
deposits  in  the  lowlands  of  this  county,  and  the  great  level  of  the 
fens,  will  be  of  assistance  to  those  writers  who  base  their  theories 
of  the  origin  of  the  fens  upon  a  few  facts  recorded  by  Dugdale 
and  other  historians,  or  else  generalise  from  isolated  circumstances 
observed  by  themselves. 

The  approximate  amount  of  alluvial  lands  in  Lincolnshire  may 
be  recapitulated  as  follows  : — 

*  Dc  Ij&  Pryme  (in  1700)  says,  that  '*  round  about  by  the  skirts  of  the  Lincolushire 
Woulds  unto  Gainsburgh,  &c.,  &c.,  are  found  infinite  millions  of  tlie  roati  atid  bodies 
of  trees  of  all  bignesses ;"  and  as  the  trees  are  mostly  burned  down  or  felled,  uid 
Koman  remains  have  been  here  found,  be  concludes  that  the  destruction  of  tben  fbreits 
was  a  work  of  that  {)euple.  However,  a  change  of  the  relative  sea  and  land  lerels  most 
bave  occurred,  and  before  the  Ouse  and  Trent  waters  pursued  thdr  present  coane ; 
and  in  the  south*eastern  Fens  the  Roman  banks  testify  that  no  such  alteration  has 
happened  since  their  erection .  The  Aborigines  may  have  set  fire  to  tliese  woods  duriug 
a  gale  (the  trees  princiiKilly  lying  in  one  jiarticular  direction),  and  may  have  chopped 
down  much  of  the  timber.  Canoes  and  other  British  antiquities  Itave  been  found  boe 
and  in  the  ])eat  and  sand  east  of  the  river  Trent.  The  various  Roman  and  odier  re- 
mains may  have  sunk  into  the  bog  land  after  the  destruction  of  the  forests.  Both 
Roman  and  British  antiquities,  anu  remains  of  deer,  beavers,  wild  boars,  &c.,  are  alto 
found  in  the  fens ;  but  archaeology  miist  not  confute  geology,  and  thew  ftagmentvy 
evidences  cannot  prove  the  occurrence  of  a  physical  impossibility. 
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Acres. 
Great  southern  and  eastern  tract  455,000 

Ancholme  Level 28.000 

Isle  of  Azbolme,  and  lands  east  of  the  Trent    .  29',00O 

612,000 

a  the  absence  of  any  geological  map  or  section  of  this  county, 
dderable  pains  have  been  taken  to  construct  such  as  may  con- 
a  tolerably  accurate  knowledge  of  the  different  strata.     The 
>mpanying  sections  require  no  explanation. 

.  The  Drainage  of  tlw  County  in  a  General  View,  and  the 
trovements  which  mag  get  be  effected  therein^  especially  hg 
ling  Natural  instead  ofArtifciai  Drainage. 

Tie  peculiar  difficulties  attached  to  the  drainage  of  this  county 
ear  from  the  following  facts: — The  whole  of  the  Alluvial  lands, 
Jther  with  the  low  sands,  &c.,  in  the  Isle  of  Axholme,  and  on 
east  side  of  the  river  Trent,  a  total  extent  of  about  522,000 
fs  (nearly  equal  in  area  to  the  whole  of  Cambridgeshire,  and 
er  than  several  of  the  other  English  counties),  are  lower  than 

sea ;  the  level  varying  from  4  to  16  feet  below  high- water 
k  in  the  German  Ocean ;  and  over  most  of  these  flats  (all 
south-eastern  district,  and  likewise  the  Isle  of  Axholme),  the 
t  elevated  grounds  are  those  nearest  to  the  shore,  the  surface 
lually  declining  to  its  lowest  point  near  the  uplands.  Still 
her,  the  lowest  and  most  inland  parts  generally  consist  of  a 
igy  peat,  which  has  a  natural  tendency  to  hold  water  and  con- 
e  in  a  swampy  state.  The  great  district  extending  between 
:oln,  Wainfleet,  Deeping,  and  the  Nene  estuary,  is  of  this 
brmation.  It  has  an  area  of  about  362,000  acres,  and  is 
niles  in  breadth  at  its  broadest  part  (from  near  Bourn  to  the 
coast  in  Long  Sutton  Marsh),  and  12  miles  across  its  narrow- 
part  (from  the  high  lands  near  Helpringham,  &c.,  to  Fosdike 
ih).  The  peat  soil  reaches  for  50  miles  under  the  slope  of 
western  hiUs  (the  general  length  of  this  broad  district,  north 
south,  being  35  miles),  and  with  the  similar  land  in  East  Fen 
jrs  upwards  of  100,000  acres.  But  the  lowness  of  the  surface, 
absence  of  any  slope  towards  the  sea,  the  actual  fall  away 
I  the  points  of  discharge,  and  the  boggy  nature  of  a  great 
ion  of  the  country,  are  not  the  only  obstacles  to  be  overcome. 

great  bay  or  wash,  which  forms  the  sole  receptacle  for  the 
aage  waters,  is  so  shallow,  and  daily  receiving  such  accessions 
md  and  mud,  that  it  is  impossible  for  the  waters  oi  this  low 
1  (wanting  an  impulse  to  carry  them  forward)  to  scour  an 
1  passage  through  the  bars  with  which  the  river-mouths  are 
Led.     The  only  power  competent  to  accomplish  this  object 

)L.  XII.  II 
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is  the  impetus  of  the  upland  rivers,  which,  descending  from  s 
higher  level  in  streams  of  considerable  force  and  volame,  can 
drive  out  the  impediments  from  their  bieds,  and  maintain  a  sea^ 
ward  channel  through  the  shifting  deposits  of  the  Wash.  But 
this  power  has  to  be  made  available  by  works  of  engineering. 
Naturally  these  rivers  pour  down  the  accumulated  floods  from 
this  and  other  counties  upon  the  fens  at  their  lowest  points,  when 
they  at  once  lose  their  velocity  and  momentum,  being  in  reali^ 
discharged  many  miles  before  they  reach  the  sea  ;  and  thus,  in- 
stead of  opening  an  outfall  for  the  fen  waters,  assist  more  dis- 
astrously to  deluge  the  level.  To  prevent  this,  the  high  land 
rivers  are  caught  at  the  point  of  their  fall,  and  conducted  over  the 
land  as  in  raised  aqueducts,  between  high  and  strong  embank- 
ments. Nevertheless  the  fall  thus  secured  is  very  trifling,  only 
from  3  to  4  inches  per  mile.  The  high-country  water  being  dins 
disposed  of,  and  an  outfall  thereby  provided  for  the  low  land 
water,  the  desiccation  of  the  level  is  efiected  by  erecting  barriei^ 
banks  to  fence  out  the  tides,  and  then  providing  adequate  means 
for  drawing  off  the  water.  The  general  drainage  of  uplands  is 
accomplished  spontaneously  by  their  natural  slopes  and  Talleyih 
without  the  contrivance  and  labourof  man ;  but  these  marsh  grounds 
must  be  embanked,  and  the  issue  of  the  land-waters  regulated  bj 
sluice-doors  in  the  banks,  emitting  the  freshes  when  the  tide 
sinks  beneath  the  level  of  the  inside  water,  and  preventing  the 
ingress  of  the  sea  when  risen  above  a  certain  level.  Over  a  laige 
portion  also,  the  drain-water  has  to  be  mechaiucally  lifted  into 
the  necessarily  high-riding  main-drains  and  rivers.  About  one- 
fourth  of  the  whole  surface  of  362,000  acres  is  at  present  arti- 
ficially drained. 

The  distribution  of  the  drainage  connected  with  this  wide  low- 
land is  as  follows : — The  river  Witham  (nearly  the  whole  oouie 
of  which  is  within  the  county),  originating  among  the  limestone- 
hills,  not  far  from  South  Witham,  flows  through  a  narrow  vall^ 
to  Grantham  and  Marston,  where  it  leaves  the  foot  of  the  cliff, 
and  enters  upon  the  broad  lias  valley,  receiving  many  becks  and 
rivulets  as  it  winds  towards  Lincoln.  About  5  miles  before 
reaching  that  city  it  is  joined  by  the  river  Brant,  which  skirts  the 
oolite  ridge  from  Hough.  These  waters,  from  about  130,000 
acres,  are  joined  at  Lincoln  by  the  water  of  the  river  Till,  Ac, 
from  about  46,000  acres  ;  and  the  river  has  then  to  flow  at  least 
36  miles  across  the  fens,  with  only  a  slight  faU.  Near 
Horsley  Deeps  it  receives  the  Langworth  river  from  the  Heath 
and  the  broad  drift  district ;  and  at  Dogdike,  the  river  Bain, 
about  28  miles  from  its  source  among  the  chalk  hills — this  being 
the  drainage  of  162,000  acres.  Between  Lincoln  and  the  con- 
fluence of  the  Sleaford  navigation  and  Witham,  the  river  passes 
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3n  embanked  fens,  and  is  augmented  by  numerous  higii- 
treamsy  ^*  delphs  and  skerths,"  on  each  side ;  those  on  the 
lowing  between  lofty  banks,  and  entering  the  river  at  right 

to  its  course.  It  is  thus  fed  by  the  waters  from  94,^30 
more.  The  floods  from  about  12,000  acres,  falling  by 
•ous  becks  down  the  declivities  above  Wildmore,  West  and 
Fens,  enter  the  Witham  at  and  below  Boston.  Many 
IS  pour  down  upon  the  peat  fens  from  the  hills  south  of 
rd,  and  are  carrieid  off  by  the  South  Forty-feet  Drain.  This 
main  drain  runs  parallel  with  the  high  lands,  at  almost 
\  miles*  distance  from  the  Glen  river  bank  to  near  Swines- 
north  of  which  place  it  turns  directly  eastward  to  Boston, 
ing  on  its  way  the  drainage  of  Holland  Fen.  About 
}0  acres  of  high  lands  drain  into  this  canal.  The  total 
ity  of  high  lands  discharging  their  drain-water  by  the 
&m  Haven  is  therefore  about  550,000  acres ;  and  there  are 
bout  148,000  acres  of  low  lands  discharging  by  the  same 
»# 

e  river  Welland,  from  the  midland  counties,  enters  Lincoln- 
at  Stamford,  and  traverses  a  low  plain  to  Deeping  and  the 
bourhood  of  Crowland,  when  it  turns  northward  to  Spalding, 
ving  the  river  Glen  and  several  fen-drains,  a  few  miles 

this  town  it  empties  into  the  sea  by  Fosdike  Wash.  The 
ud  flows  24  miles  over  the  fen  district,  from  Deeping  to  its 
1. 

e  river  Glen  has  two  sources  between  Grantham  and  Folk- 
m,  which,  running  through  parallel  valleys  in  the  oolite 
unite  and  enter  upon  the  fens  near  Baston.  It  brings  down 
wds  from  a  district  of  about  54,000  acres,  and  is  carried 
les  across  the  flat  country,  between  embankments.    In  addi- 

0  the  upland  waters  from  Rutland  and  Northamptonshire, 
bout  54,000  acres  of  high  ground  in  this  county,  therefore, 
Iso  about  64,000  acres  of  fen  and  marsh,  drain  by  the  Wel- 
?stuary. 

e  Welland  anil  Witham  outfalls  are,  in  fact,  only  one ;  for 
wo  channels  unite  among  the  Wash  sands  at  a  point  not 

than  2  miles  distant  from  the  shore.  Thus,  out  of  the 
5  district  of  362,000  acres  (alluvial  land)  about  212,000 

evacuate  at  one  outfall.     And  besides  this,  all  the  waters 

1  descend  upon  this  level  from  the  uplands,  viz.  the  drain- 
f  about  604,000  acres,  (together  with  the  Welland  floods 
other  counties,)  are  discharged  by  these  rivers ;  so  that  about 
00  acres,  or  very  nearly  half  the  county,  empty  their  down- 
ater  at  the  same  point  of  the  Wash.  So  sluggish  are  the 
xeams  that  it  is  only  by  such  a  combination  of  weight  and 
It  that  the  ebb-tide  and  freshes  can  grind  out  the  bars  of 

u  2 
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silt  deposited  by  every  flood-tide ;  and  even  then  considenble 
difficulty  is  experienced  in  maintaining  clear  channels  for  tbc 
rivers  to  their  junction.  The  Witham  has  been  strengthened 
below  Boston,  and  the  Welland  has  been  artificially  compelled 
to  scour  itself  a  direct  channel  through  the  sandbanks  of  the 
estuary,  to  secure  a  minimum  of  obstruction  to  the  flow  of  the 
back-water,  and  freedom  from  angles  and  bends  which  favour 
the  deposition  of  sediment. 

The  whole  sea-coast  of  Lincolnshire,  a  line  of  at  least  lU 
miles  from  the  mouth  of  the  Nene  to  that  of  the  Trent,  consists 
of  marsh  lands  lower  than  the  tides  at  high  water,  and  barrier 
banks  extend  (with  some  trifling  exceptions)  along  the  whole  of 
this  length.     All  these  must  be  kept  in  constant  repair ;  and 
besides  these  defences,  there  are  at  least  70  miles  of  bank  on 
the  river  Trent  (viz.  35  miles  on  each  side)  daily  abraded  by  the 
swift  and  impetuous  tides  from  the  Humber,  and  the  long  banks 
of  the  various  rivers  already  noticed,  requiring  continual  laboor 
and  attention.     Along  the  greater  part  of  the  shore,  two,  three, 
and  sometimes  four  ranges  of  embankment  are  found  at  a  con- 
siderable distance  apart  from  each  other,  being  the  boundaries  of 
successive  enclosures  from  the  sea.   The  lands  included  between 
these  ancient  barriers  are  on  a  higher  level  than  those  first  en- 
closed, and  the  most  recently  reclaimed  are  more  elevated  than 
the  last  before  them,  so  that  the  surface  rises  a  step  at  each 
embankment  as  it  approaches  the  sea.     Consequently,  the  feo 
waters,  having  to  pass  through  the  higher  marsh  grounds  to  their 
outfall,  require  large  main  drains,  but  the  lands  next  the  outer 
sea-bank  drain  by  means  of  small  sluices  in  the  embankment, 
being  high  enough  to  drain  over  the  flats  and  shoals  without  s 
deep  channel  scoured  through  them.     Between  the  Trent  month 
and  the  Nene  outfall  are  more  than  60  of  these  "  gouts  "*  or 
outlets,   without  including  the    larger  sluices   upon  the  main 
drains  and  rivers.      These  waters,   and    indeed   all  the  water 
discharged  by  the  Fen  rivers  with  or  without  sluices,  have  to 
be  emitted  during  those  hours  of  each  day  in  which  the  tide  is 
below  a  certain  level — the  flow  outwards  being  impeded  by  Ac 
pressure  of  the  higher  salt  water  for  the  remaining  period. 

The  drainage  of  Sofith  Holland^  the  district  east  of  the  riv» 
Welland,  is  divided  between  several  distinct  outfalls  and  respec- 
tive works  of  drainage.  The  higher  or  "  old  "  lands,  on  wnich 
the  principal  towns  are  situated,  together  with  a  portion  of  the 
clay  fens  south  of  them  and  the  whole  of  the  marshes  north  and 
east,  drain  by  small  outlets  and  private  sewers,  as  mentioned 
above  ;  the  public  sewers  being  under  the  care  of  commissioners 


♦  Pronounced  **aotesJ 
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who  are  appointed  to  repair  the  old  drains,  and  are  empowered  to 
tax  all  lands  benefited,  or  supposed  to  be  benefited,  by  their 
Works,  and  fine  for  non-payment,  without  being  responsible  to 
the  tax-payers  for  the  use  made  of  their  money.  The  drainage 
is  in  general  good,  but  many  of  the  marsh  farms  might  be  greatly 
improved  in  this  respect.  Many  sluices  need  to  be  lowered,  the 
creeks  narrowed,  and  the  minor  drains  deepened.  Throughout 
most  of  the  marshes  there  is  not  sufficient  attention  paid  to  the 
depth  and  capacity  of  tunnels  and  of  division  ditches.  The  fields 
are  regularly  surface-gripped  as  soon  as  the  wheat  is  sown,  and 
considerable  difficulty  is  experienced,  after  a  great  fall  of  rain,  in 
keeping  the  water  off  the  surface ;  and  the  water  in  the  dikes  is 
frequently  within  two  feet  of  the  top  of  the  land  for  months  to- 
gether. Perhaps  this  inefficient  state  of  the  drainage  may  be 
unavoidable  where  the  only  outlet  is  by  feeble  currents  through 
the  muddy  sands ;  but  in  those  districts  which  drain  by  sluices 
into  the  good  outfall  of  the  Nene  it  must  be  a  hurtful  negligence 
which  permits  an  inadequate  system  of  drainage  when  a  perfect 
natural  fall  is  offering  every  facility  for  the  egress  of  the  water. 
An  example  occurs  in  the  lands  adjoining  ^^  Lutton  Leam,"  a 
channel  conducting  the  drain  water  from  lower  grounds  (more 
inland)  to  the  Nene,  which  also  forms  the  outfall  for  the  former 
lands.  These  higher  grounds  next  the  river  are  not  allowed  to 
drain  into  the  Leam  (to  the  detriment  of  the  low  lands) ;  but  the 
water  in  the  Leam  is  several  feet  lower  than  their  water,  and  as 
all  of  it  empties  into  the  same  outfall,  it  is  evident  that  the  water 
of  these  lands  might  be  kept  quite  as  low  as  that  in  the  Leam, 
and  thus  a  fall  of  several  feet  be  gained. 

On  the  land  that  has  been  underdrained — only  a  small  propor- 
tion of  the  whole — surface- grips  are  rendered  unnecessary ;  but, 
from  the  want  of  a  good  outfall  and  the  sandy  nature  of  the  bot- 
tom soil,  the  drains  are  much  too  shallow,  seldom  laid  more  than 
24  or  30  inches  from  the  surface.  Though  the  marshes  are  wet 
in  winter,  there  is  often  a  scarcity  of  water  in  summer,  so  that  the 
general  practice  is  to  let  in  water  through  the  sea-banks  in  a  dry 
season.  The  dikes  are  used  for  fences  as  well  as  drains,  and  such  is 
the  porous  nature  of  the  earth  that  the  water  oozes  away  in  summer, 
leaving  the  ditches  empty,  the  fields  being  thus  destitute  of  fences 
for  the  stock.  The  salt  water  is  then  admitted,  but  it  is  a  ques- 
tion whether  this  convenience  is  not  too  dearly  bought,  as  the 
tide-water  brings  in  a  great  quantity  of  earthy  matter  and  silts  up 
the  drains.  Throughout  all  the  marshes  and  many  of  the  fens 
are  found  those  subterranean  currents  called  the  soak  or  sock^  the 
depth  of  which  from  the  surface  depends  upon  the  fall  of  rain, 
the  height  of  the  tides,  and  the  quantity  of  water  in  the  ditches. 
Upon  this  soak  depends  in  a  great  measure  the  quantity  of  water 
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in  the  wells  and  ponds,  of  which  latter  there  is  one  in  each  fi^ 
The  sea  and  river  water  is  therefore  admitted  for  the  doable  pll^ 
pose  of  fencing  and  watering  the  stock ;  but  it  has  been  me- 
gested  that  by  planting  quicks  (and  many  have  already  been  letl 
by  deepening  the  ditches,  and  puddling  the  ponds  (if  needfni] 
with  clay,  a  better  drainage  might  be  obtained  that  would  amply 
repay  all  the  expense  by  the  improved  crops  and  pastures.  Great 
loss  is  now  experienced  by  the  graziers,  m  consequence  of  the 
injury  done  to  their  sheep  and  cattle  by  the  saline  qualities  of 
the  herbage  and  the  brack  water  in  the  ditches :  the  total  eichh 
sion  of  salt  water,  and  a  deep  subsoil  drainage,  are  the  femMliei 
for  this  evil. 

About  32,000  acres  of  the  lower  and  southern  portioni  of  this 
great  district  (including  the  lands  which  drain  by  an  ancient  iewer 
— called  the  "  Lord's  Drain  " — into  the  Welland)  form  what  is 
called  the  ^^  South  Holland  Drainage,"  the  great  outfall  of  whidi 
is  the  river  Nene.     The  drainage  waters  from  this  tract  had  for- 
merly to  pass  northward  through  the  higher  groundi,  in  conse- 
quence of  which  it  was  flooded  three-fourths  of  the  year.   Raven'i 
Bank  and  others  yet  remain  that  were  anciently  made  to  defend 
the  marsh  towns  from  the  fen  waters,  and  the  grass  fields  contain 
many  parallel  trenches  evidently  excavated  as  resenroirft  for  the 
floods  and  the  earth  raised  up  as  a  refuge  for  the  cattle.     As  the 
stock  used  to  forage  in  the  wet  grounds,  and  have  their  lair  on  die 
higher  spots,  the  ^^  hills  "  in  such  fields  are  now  found  to  be  the 
richest  pasture.     The  main  drains  run  eastward  from  PeakhiU 
near  the  Welland  bank  to  the  sluice  on  the  river  Nene,  near 
Sutton  Bridge,  intersecting  almost  at  right  angles  all  the  ancient 
drains  and  sewers.     For  many  years  after  the  formation  of  the 
drains,  the  country  remained  in  a  deplorably  wet  state,  though 
saddled  by  an  enormous  drainage-tax ;  and  it  was  not  nntil  ^ 
great  works  of  the  Nene  outfall  in  1829  lowered  the  head  of 
water  about  6  feet  at  the  sill  of  the  sluice,  that  the  low  lands  were 
recovered  from  their  unprofitable  condition.     The  lands  in  Sooth 
Holland  in  great  wets  are  not  so  well  drained  as  they  ought  to  be, 
and  therefore  a  new  sluice  is  proposed  to  be  erected,  having  m  sill 
laid  5  feet  lower  than  the  present  one.* 

There  is  a  tract  of  land  immediately  north  of  the  Sonth  Hol- 
land Drain,  in  Gedncy  and  other  parishes,  which  is  badly  drained, 
the  water  having  to  traverse  a  flat  and  angular  course  of  about  8 
miles  to  its  outlet  by  Lutton  Leam.  The  district  of  Great  and 
Little  Portsand  (commonly  called  "Postland") — 7450  acres 
near  Crowland — is  drained  under  the  authority  of  the  North- 
Level  Commissioners,  the  water  being  conducted  by  the  South 


1851.     This  has  been  already  commenced. 
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£au*  and  the  North  Level  Main  Drain  to  the  Nene  at  Gunthorpe 
sluice.  These  new  works,  opened  in  1834,  in  connexion  with 
the  Nene  outfall  improvement,  gave  this  district  a  good  natural 
drainage;  but  further  improvements  are  contemplated.  The 
jH-esent  wooden  bridge  over  the  Nene  (at  Sutton  Bridge,  below 
the  South  Holland  sluice)  has  a  dam  of  stones  at  its  foundation, 
which  so  impedes  the  current  as  to  create  a  fall  of  from  2  to  3 
feet.  A  new  bridge  is  now  in  course  of  construction  that  will 
obviate  this  impediment,  and  so  give  to  South  Holland,  Portsand, 
and  also  to  far  more  important  districts  in  the  neighbouring 
counties,  the  benefit  of  this  additional  fall.f 

The  first  drainage  of  Deeping  Fen — about  25,000  acres  of  the 
lowest  Lincolnshire  fens,  lying  between  Spalding  and  Market 
Deeping,  bounded  by  the  rivers  Welland  and  Glen — was  in  the 
reign  of  Charles  IL  This  was  done  by  raising  the  water  by 
windmills  into  the  main  drains ;  the  river  Welland  having  been 
more  anciently  embanked,  and  several  drains  and  sluices  con- 
3tructed  at  the  attempted  drainage  in  the  time  of  Charles  L  The 
land  was  thus  freed  from  inundation  during  a  part  of  the  year, 
and  continued  until  1801  a  region  of  open  common,  producing 
'^  exceeding  store  of  grass  and  hay."  In  1801  the  Inclosure  Act 
was  procured,  and  the  North  and  South  Drove  drains  were  cut, 
to  take  the  water  from  more  than  40  mills.  The  Fen  was  gene- 
rally under  water  in  the  winter  months ;  but  in  a  tolerably  dry 
spring,  with  the  assistance  of  the  wind-engines  (which  were  on 
almost  every  farm),  the  farmers  managed  to  sow  oats  by  the  end 
of  April,  the  greater  part  not  being  sown  before  the  midcQe  or  * 
latter  end  of  May.  In  1824-5  the  present  steam-engines  (of  80 
and  60-horse  power)  were  erected  at  Pode  Hole,  near  Spalding, 
and  the  drains  were  deepened,  the  expense  amounting  to  bs,  per 
acre  for  4  years  and  from  is.  to  4^.  per  acre  for  years  afterwards. 
The  drains  were  insufficient,  however,  for  carrying  the  drain- 
water  to  the  engines,  and  still  the  'Windmills  were  kept  up.  In 
1831,  &c.,  the  old  drains  were  deepened  3  feet,  and  a  new  one 
excavated  on  the  west  side  of  the  district ;  and  not  one  windmill 
has  been  used  since  this  improvemait  The  outfall  for  the 
engines  is  the  Vematts  Drain,  which  unites  with  the  Welland  a 
few  miles  below  Spalding.  It  is  probable  that  the  outfall  im- 
provements of  this  river,  when  the  channel  has  been  straightened 
quite  to  deep  water  in  the  Wash,  will  give  a  natural  drainage  to 
Deeping  Fen.  The  internal  drains  are  of  the  best  description, 
and  kept  remarkably  clear  from  weeds  and  "  cot."  About  4000 
acres  lying  farthest  from  the  engines  are  not  well  drained,  the 

•  Pronounced  "  Ee,"  "O,"  aud  "Or,"  in  different  l*»calities. 
t  1851.    This  is  now  finished ;  and  the  fall  at  low  water  is,  we  believe,  reduced 
to  less  than  6  inches. 
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water  in  the  ditches  during  the  winter  being  seldom  lower  than 
15  inches  from  the  surface.*     Tliis  is  considered  a  good  drainage 
by  many  who  were  accustomed  to  the  wretched  system  of  wind- 
drainage,  their  mills  having  been  frequently  unable  to  effect  their 
duty  until  the  water  had  remained  so  long  upon  the  soil  as  to 
dissolve  most  of  the  nutritious  salts  and  manures  which  it  oonr 
taincd.    Nothing  is  more  certain  than  that  water  stagnating  near 
the  surface  of  the  fen  lands  for  any  considerable  time  greatly 
injures  the  roots  of  growing  wheat,  and  likewise  destroys  clover 
and  all  those  valuable  grasses  which  strike  their  roots  deep  in  the 
ground.     Besides  this,  when  put  in  motion  by  wind  or  steam- 
engines,  it  washes  out  of  the  soil  and  carries  away  with  it  the 
soluble  fertilising  particles,  thus  occasioning  a  lasting  injury  to 
the  productive  powers  of  the  land.  Hence  there  can  be  no  doubt 
that  many  lands,  usually  regarded  as  well  drained,  do  in  reality 
suffer  very  much  from  the  causes  here  stated,  even  when  water  is 
seldom  or  perhaps  never  seen  level  with  their  surface.     A  testi- 
mony to  the  truth  of  this  remark  may  be  drawn  from  the  dark 
blood -coloured  water  which  is  thrown  out  by  mills,  whereas  in 
those  parts  where  the  drainage  is  by  the  natural  descent  to  sea, 
and  is  tolerably  rapid,  the  water  in  the  drains  is  colourless  and 
transparent.     The  truth  is,  that  all  the  water  which  cannot  be 
retained  by  the  soil,  evaporated  by  the  air,  or  absorbed  by  vegeta- 
tion, ought  to  be  drawn  off  the  soil  without  being  suflTered  to 
stagnate ;    it  has  then  no  time  to  dissolve  the  soluble  matters 
mixed  with  the  soil,  but,  on  the  contrary,  by  its  slow  and  uniform 
filtration  through  the  earth,  communicates  and  mixes  the  various 
substances  in  that  equal  manner  which   is  most  conducive  to 
fertility.!     To  accomplish  this   a   perfect   subsoil    drainage  is 
required,  but  first  of  all  the  water-level  must  be  kept  2^  or  3  feet 
(at  the  least)  below  the  surface  of  the  land,  and  the  outlet  always 
kept  open  in  winter,  so  that  every  shower  of  rain  that  falls  in 
excess  on  the  soil  begins,  without  a  moment's  delay,  to  pass  gra- 
dually away.     In  the  North  Level  (Cambridgeshire)  since  the 
natural  drainage  was  introduced  there  is  a  marked  increase  of 
fertility  of  parts  which  were  previously  held  to  be  well  drained ; 
and,  <loubtless,  a  similar   result  would   accompany  the  better 
drainage  of  the  lower  lands  in  Deeping  Fen  and  other  districts  ito 
Lincolnshire.     It  may  yet  be  long  before  Deeping  Fen  obtains  a 
natural  outfall,  but  an  advantage  might  certainly  be  gained  by 
lowering  the  wheels  of  the  engines,  seeing  that  the  "  head  **  of 


*  It  must  be  borne  in  mind  that  the  feu  land,  with  tlie  exception  of  those  paiti 
raised  by  the  earth  cast  out  of  drains,  &c.,  seldom  varies  6  inches  or  a  fbot  from 
one  uniform  level. 

t  For  farther  remarks  upon  this  point  see  "  Considerations  on  the  North  Level," 
a  work  by  the  well-known  Ti/cho  Wing^  Esq. 
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ater  outside  has  already  been  considerably  lessened  by  the 
nendment  of  the  Welland  channel.  By  reason  of  drainage  the 
m  has  subsided  at  least  2  feet,  and  thus  the  lowering  of  the 
heels  is  both  practicable  and  necessary.  By  this  alteration  the 
rainage-water  might  be  scooped  out  at  any  rate  one  foot  lower 
lan  at  present,  which  would  be  of  great  benefit  to  the  lower 
ortion  already  noticed. 

Great  quantities  of  water  are  let  in  from  the  upland  rivers 
uring  the  summer,  to  water  the  fen.  This  practice  hinders  the 
ork  of  drainage,  by  increasing  the  amount  of  work  to  be  per- 
)naed  by  the  engines,  and  by  diminishing  the  quantity  of  back- 
ater  which  keeps  the  outfall  open  during  the  dry  season.  The 
eat  land  becomes  so  dry,  and  subject  to  be  blown  by  high  winds, 
lat  this  watering  is  affirmed  to  be  necessary ;  the  consolidation  of 
le  soil,  however,  by  draining  and  claying  will  probably  obviate 
lis  necessity,  and  the  upland  waters  will  at  a  future  time  perhaps 
J  employed  for  irrigating  instead  of  injuring  the  fen.  It  is  quite 
^uihle  to  dispense  with  the  practice  on  some  of  the  lower  lands, 
r  on  one  farm  the  water  has  been  kept  by  a  private  steam-engine, 
o  feet  lower  than  that  of  the  surrounding  neighbourhood,  and  not 
single  pint  of  water  was  "  taken  in  "  from  the  drains ;  the  effect 
ing  the  production  of  more  equable  crops  of  grain.  Very  few 
rmers  have  set  down  private  wheels  ;  but  where  such  is  the 
se  an  indisputable  benefit  is  sure  to  be  felt.  That  the  powerful 
»de-Hole  engines  are  capable  of  thoroughly  drying  the  Fen, 
Dvided  the  high  land-water  were  excluded  from  the  ditches,  is 
monstrated  by  experiments  made  with  a  Dalton  gauge :  the 
gines  removing  exactly  the  excess  of  downfall  water  over  that 
iporated.* 

The  average  fall  of  rain  daring  the  six  years  1838-43  upon  Deeping  Fen  was 
50  inches,  or  69,632,393  tons  of  water  on  the  whole  25,000  acres.  The  average 
ght  of  water  lifted  by  the  engine  in  those  years  was  24,704,828  tons.  This  is 
ivaleut  to  35*4  percent  of  the  quantity  of  rain  fallen ;  but  much  of  it  consisted  of 
water  admitted  from  the  rivers  in  summer,  and  the  quantity  therefore  remaining 
«  evaporated  must  be  about  75  or  80  per  cent.  The  average  down&ll  throughout 
^laud  within  the  same  period  was  26  *  8  inches,  and  the  evaporation  57  *  4  per  cent ; 
comparing  which  facts  it  appears  that  this  fen  was  superfluously  charged  with 
er.  That  the  engines  are  of  sufficient  strength  and  magnitude  to  remove  the 
essary  proportion  of  downfall  water,  is  apparent  from  the  following  flict : — In 
8  the  &11  of  rain  amounted  to  the  great  quantity  of  34*3  inches,  or  86,850,585 
\  upon  the  surface  of  the  fen  ;  the  quanti^  lifted  by  the  engine  was  42,695,663 
I,  equal  to  49*  I  per  cent.  If  then,  the  upland  waters  were  never  admitted,  the 
ines  are  capable  of  leaving  only  50*9  per  cent,  of  the  heaviest  downfall  to  be  re- 
ed by  evaporation.  As  the  Pode-Hole  engines  were  probably  the  first  ever  erected 
le  fens,  a  few  particulars  regarding  them  are  worthy  of  notice.  There  are  two 
nes  under  one  roof,  the  one  of  80,  the  other  of  60  horse  power.  The  wheel  of 
former  is  28  feet  in  cUameter,  and  the  float-boards  are  5  feet  wide.   It  was  intended 

dip  "  5  feet,  but,  owing  to  the  subsidence  of  the  land,  there  is  seldom  a  dip  of 
e  than  2  feet  9  inches.  The  water  is  lifted  on  an  average  7  feet,  and  at  the  above 
lifts  160  tons  per  minute.  The  other  engine  has  a  wheel  of  30  feet  diameter  and 
\i  in  width.    This  dips  14  inches  lower  than  the  80  horse  wheel,  so  that,  when 
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For  several  miles  along  the  river  Welland,  south  of  SpBlding^ 
is  a  tract  of  meadow  unembanked  from  the  overflow  of  the  stream. 
This  is  from  a  quarter  to  three-quarters  of  a  mile  wide,  con- 
taining about  1500  acres,  and  is  named  Cowbit  Wash :  it  is  in 
some  places  constantly  under  water,  and  the  whole  area  is  bt- 
quentlj  flooded  with  water  several  feet  in  depth.     There  aie 
three  great  Washes  in  the  Great  Level  of  the  Fens  (this  being 
the  smallest),  which  formed  a  prominent  feature  in  the  schemes 
of  Sir  Cornelius  Vermuyden,  who  was  employed  as  engineer  by  a 
company  of  drainers  during  the  Commonwealth.     The  upland 
rivers  were  supposed  to  bring  down  a  sufiicient  amount  of  water 
to  preserve  their  own  outfalls,  especially  when  aided  by  the  fen 
waters ;  but  there  appeared  to  be  too  much  in  winter  and  too 
little  in  summer,  the  outfalls  being  too  contracted  for  the  frethei 
during  the  one  season,  and  choked  with  tidal  deposits  in  the  other. 
The  "  wash,*'  or  reservoir,  being  connected  therefore  with  a  river, 
fulfilled  the  same  office  as  the  air-vessel  of  a  force-pump — ^it 
received  the  sudden  flushes  into  an  expanded  area,  and  supplied  a 
constant  current  towards  the  sea,  thus  regelating  and  equalising 
the  flow.     This  was  ingenious ;  but  experience  has  shown  that 
the  grand  defect  was  in  the  condition  of  the  estuaries  rather  than 
the  irregularity  of  the  current,  and  that  nothing  but  the  Bggtepr 
tion  of  force  possessed  by  swollen  winter  floods  can  ei^e  a 
durable  channel  through  the  growing  impediments  of  sand. 

All  that  is  requisite  for  the  draining  of  Cowbit  Wash  is  an 
alteration  in  the  river  channel  through  the  town  of  Spalding; 
either  a  new  chaimel  might  be  cut  or  the  present  course  enlarged 
in  dimensions.  The  river  has  so  long  been  in  a  defective  state 
above  its  union  with  the  Glen  that  it  was  very  anciently  absnr 
doned  as  an  outlet  for  draining  the  fens,  and  the  lowland  water 
was  discharged  first  by  the  "  Cowbit  tunnel,"  under  the  river, 
and  then  by  the  Vernatts  drain,  which  joins  it  at  a  point  neater 
the  outfall ;  and  there  is  small  hope  at  present  of  its  ever  being 
renovated  in  direction  and  capacity  for  the  improvement  of  a 
comparatively  small  extent  of  land. 

North  of  the  Glen  river  is  a  triangular  district  of  land  called 
TJiurlhy  Fen^  bounded  on  the  north  by  Bourn  Eau,  or  Navigatioa 
(which  joins  the  Glen  at  Toungc  End),  and  on  the  west  by  the 
Roman  Car-dyke.*     It  contains  only  2000  acres ;  but,  being  an 


I 


the  latter  has  a  dip  of  2  feet  9  inches,  there  is  a  dip  of  3  feet  1 1  inches  on  thi 
former,  with  which  it  lifts  140  tons  per  minute.  The  total  weiffht  raised  is  thefe* 
fore  SOO  tons  per  minute  when  hoth  engines  are  at  work.  The  average  annoil 
consumption  of  coal  is  1200  tons;  but  in  1848, 1700  tons  were  used.  An  ides  of  the 
shape  of  a  scoop- wheel  may  be  formed  from  the  drawing  at  the  end  of  this  sectioB 
*  The  Car  Dyke  is  the  remaining  vestige  of  a  great  Koman  canal  whkh  ddzled 
the  high  lands  from  Peterborough  up  to  the  Foss  Dyke,  another  Roman  csnalf  XnejvA 
Lincoln.     It  divides  the  fen  iMids  from  the  high  grounds  along  its  whole 
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independent  drainage  unconnected  with  any  of  the  larger  dis- 
tricts, it  deserves  a  notice  here.  Many  years  ago  1000  acres  of 
it  (a  very  large  proportion)  were  allotted  to  an  "  Undertaker,"  or 
contractor,  for  draining  the  whole,  which  was  done  by  cutting 
several  drains  and  making  a  culvert  underneath  the  Glen  river  into 
Deeping  Fen.  Though  much  lower  than  the  water  in  the  em- 
banked river  and  Eau,  the  surface  is  more  elevated  than  the  level 
of  Deeping  Fen,  having  a  natural  drainage  into  the  same  main 
drain  which  receives  the  water  from  the  steam-engines  of  the 
latter  district.  The  drain-water  is  carried  from  the  culvert  to 
Pode-Hole  by  the  Counter-drain,  which  runs  parallel  with  the 
Glen,  receiving  its  leakage,  and  draining  the  higher  land  between 
it  and  the  river  bank,  besides  other  lands  farther  west.  The 
drainage  of  this  fen  is  not  so  complete  as  it  should  be  ;  and  as  the 
soil  is  a  very  deep  peat,  good  drainage  will  necessarily  occasion  a 
considerable  subsidence  of  the  surface,  so  that  a  fall  of  several 
feet  will  yet  be  required  before  an  adequate  natural  drainage  is 
obtained.  At  present,  the  Pode-Hole  engines,  when  at  work,  raise 
the  water  in  the  Vernatts  drain,  so  th&t  the  counter-drain  sluice 
must  be  shut  to  prevent  the  water  from  reverting  into  the  fen ;  a 
great  advantage  will  therefore  be  felt  when  the  head  of  water  in 
the  former  drain  is  further  lowered  bv  means  of  the  Welland 
outfall  works.  Several  hundred  acres  of  the  district  under  consi- 
deration, named  "  Thurlby  Pastures,"  are  "  fed  "  by  water  from 
the  Glen  in  the  summer :  these  are  the  lower  grounds,  and  as 
breaches  of  the  river  bank  are  not  infrequent,  it  may  be  readily 
imagined  that  the  soil  is  not  generally  in  a  sufficiently  dry  state. 

Immediately  west  of  Pode-Hole,  l3dng  between  the  northern 
boundary  of  Deeping  Fen  and  the  Glen  river,  i^  a  district  of  about 
1700  acres,  called  Pinchbeck  South  Fen^  which  drains  also  by 
the  Vernatts  drain.  The  water  is  raised  by  a  steam-engine  of 
20-horse  power,  built  in  1830,  at  an  expense  of  about  3000/. ;  it 
is  situated  a  little  below  the  Deeping  Fen  engines. 

Extending  from  this  district  to  the  reservoir  (where  the  Ver- 
natts drain  and  the  Glen  unite  with  the  Welland)  on  the  south- 
east side  of  the  Glen,  is  a  narrow  tract  in  the  parishes  of  Spalding 
and  Pinclibeck^  comprising  between  4000  and  5000  acres. 
Although  so  near  to  a  great  outfall  the  land  was  formerly  very 
wet,  but  an  Act  being  obtained  in  1832,  a  steam-engine  of 
20-horse  power  was  erected,  and  now  lifts  the  water  into  the 
Glen  from  the  Blue  Gout  drain,  which  runs  through  the  district. 
Both  the  above  districts  must  of  course  derive  considerable  benefit 


.'xcept  for  about  six  miles  between  Billinghay  and  Heckington,  when  it  has  fens  on 
iach  side.  It  is  still  used  in  one  place  for  the  purpose  of  navigation,  and  part  of  it 
employed  as  a  drain;  but  throughout  most  of  its  length  it  is  found  as  a  small  ditch 
iDdbank^  though  anciently  60  feet  in  breadth. 
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from  the  Welland  outfall  works ;  and  if  they  should  fail  in  obtun- 
ing  a  natural  fall,  still  the  lowering  of  the  head  of  water  will 
greatly  lessen  the  expenses  of  working  the  engines. 

Tlie  Black  Sluice  Drainage  comprises  all   the   lands  which 
empty  their  drain  water  by  means  of  the  South  Forty-foot  Drain 
into  the  Witham  Haven  at  Boston ;  extending  20  miles  north- 
ward from  Bourn  Eau   to  Kyme  Eau  and  the  river  Witham, 
bounded  on  the  west  by  the  high  lands,  on  the  east  by  the  Old 
Hammond  Beck,  and  including  Holland  Fen,  which  stretches 
between  the  Witham  and  Hammond  Beck  nearly  up  to  Boston. 
There  are  about  65,000  acres  of  taxable  lands  emptying  them- 
selves into  the  South  Forty-foot,  besides  many  thousand  acres 
which  drain  by  it  without  paying  any  tax.     Hammond  Beck  is  a 
very  ancient  sewer,  running  nearly  parallel  with  the  South  Fortj- 
foot,  and  discharging  at  the  same  point  of  the  Witham ;  and,  in 
conjunction  with  Risgate  Eau,  near  Gosberton,  and  numerous 
^^  lodes  "  flowing  in  an  eastern  direction,  conducted  the  upland 
and  fen  waters  to  the  Witham  and  Bicker  Haven ;  the  northern 
portions  of  the  district  drained  by  Heckington  Eau  and  Gill  Syke 
into  the  Witham  at  Langrick  Sluice,  and  by  the  Holland  Dyke 
and  '^the  Skerth"  into  Hammond  Beck.     In  1638  a  drain  was 
cut  by  the  Earl  of  Linsey,  following  about  the  same  course  as  the 
present  South  Forty-foot,  and  these  fens  were  partially  drained ; 
but  no  permanent  improvement  took  place  in  the  general  drain- 
age until  after  the  formation  of  the  new  Witham  channel.    About 
the  year  1720  the  North  Forty-foot  drain  was  excavated  in  Hol- 
land F'en,  and  vast  quantities  of  water  were  discharged  into  the 
W^itham,  just  above  Boston,  which  used  to  enter  through  the 
Langrick  Sluice  higher  up  the  river ;  in  consequence  of  thi«  and 
similar  diversions  the  river  became  landed  up  by  the  sediment  of 
the  tides.    The  bed  of  tlie  river  was  so  completely  obstructed  that 
there  seemed  to  be  no  remedy  but  the  cutting  of  a  new  channel 
and  erecting  a  sluice  at  Boston,  and  accordingly  an  Act  for  these 
purposes  was  procured  in  1762.    The  Grand  Sluice*  was  opened 
in  1 766 ;  and  the  contemporary  works  comprised  the  execution 
of  a  new  cut  "  from  the  Grand  Sluice  to  Anthony's  Gowt,  from 
thence  to  Langrick  Ferry,  and  from  thence  to  Chapel  Hill/'  a 
total  length  of  about  10  miles,  embanked  on  both  sides.     This 
new  canal  straightened  as  well  as  opened  the  channel  of  the  river, 
which  had  previously  pursued  a  meandering  course  of  more  than 
fourteen   bends,   of  course  highly  prejudicial   to  the  drainage. 
From    Chapel    Hill    to   Lincoln    the    Commissioners    were  to 


*  This  sluice  lias  four  arches,  each  about  24  feet  wide,  thus  giving  a  clear  water 
way  of  96  feet :  three  of  these  are  appropriated  to  the  drainage,  the  fourth  bias  a  lock 
attached  to  it  for  the  conveuieuce  of  navigation^-but  it  is  also  used  for  drainage 
when  necessary. 
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"cleanse  out,  widen,  deepen,  and  embank  the  river,"  which 
labour  was  completed  in  1788  ;  the  sum  of  60,450/.  having  been 
expended  in  carrying  the  provisions  of  the  Act  into  execution. 
This  expense  was  levied  by  rates  and  taxes  on  the  lands  draining 
by  the  river,  and  by  tolls  and  duties  on  the  navigation.  The 
Witham  Act  made  provision  for  the  drainage  of  100,000  acres, 
which  it  divided  iiito  six  "  districts ;"  but  several  of  the  works 
contemplated  by  the  Act  were  never  executed.  The  fens  between 
Holland  Fen  and  Helpringham  (formerly  the  Sixth  district) 
found  themselves  under  the  necessity  of  finding  another  outfall 
than  the  Syke  and  the  Langrick  Gout ;  and  an  Act  was  there- 
fore obtained  in  1 765,  when  the  South  Forty-foot  was  cut,  the 
"  Black  Sluice  "  erected  at  its  outfall,  and  several  old  drains  im- 
proved. The  Forty-foot  is  upwards  of  21  miles  in  length,  inter- 
secting at  right  angles  all  the  eaus  and  lodes  that  descend  from 
the  great  breadth  of  high  land  on  the  west ;  and  as  the  fens 
through  which  it  passes  are  very  low,  it  may  be  easily  conceived 
that  the  drainage  of  the  southern  parts  is  very  defective.  The 
district  most  remote  from  the  outfall  is  Bourn  Fen,  containing 
(with  Dyke  Fen)  about  4600  acres.  The  land  was  formerly 
extremely  wet,  and  occasionally  flooded  by  breaches  of  the  Glen  . 
bank,  which  generally  ruined  the  crops  on  the  low  lands  whenever 
they  occurred.  The  head  of  water  in  the  Forty-foot  being  too 
high  in  rainy  seasons  for  the  drainage  of  this  fen,  recourse  was 
had  to  the  horse-wheel  to  raise  the  drain  water.  In  1841,  after  a 
protracted  struggle  with  the  Black  Sluice  Commissioners,  an  Act 
of  Parliament  was  obtained  "  for  the  better  drainage  of  Bourn 
and  Dyke  fens  ;"  and  a  steam-engine  of  30-horse  power  was  at 
once  erected,  to  lift  the  water  into  the  Forty-foot.  The  drainage 
has  been  very  greatly  improved,  but  more  important  benefits 
are  approaching.  In  1846  an  Act  was  passed  for  improving  the 
Black  Sluice  drainage,  and  this  fen,  after  having  established  a 
steam  drainage  at  an  immense  outlay,  will  shortly  discharge  its 
waters  by  their  natural  descent  to  the  sea.  The  engine,  however, 
may  still  be  of  service  in  maintaining  a  low  level  of  water  in  the 
ditches,  especially  as  the  light  peat  soil  is  found  to  sink  so  rapidly 
when  well  drained  and  cultivated.  Northward  of  this  fen  are 
Morton,  Haconby,  Dunsby,  &c.  fens,  up  to  Hale  Fen  (being  the 
low  grounds  of  fourteen  different  towns  on  the  hills),  which  drain 
directly  into  the  South  Forty-foot ;  and  on  the  east  side  of  the 
drain  are  Pinchbeck  North  Fen,  Gosberton,  Surfleet,  &c.  fens, 
up  to  Bicker  Fen  and  Swineshead  (being  the  low  grounds  of  eight 
Holland  towns),  emptying  into  the  same  canal.  There  are  many 
windmills  in  these  districts  to  assist  the  drainage  of  the  lower 
lands,  and  consequently  much  of  their  surface  is  liable  to  be 
inundated  during  wet  seasons,  when  (as  usually  happens)  there  is 
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an  accompanying  lull  of  the  winds.     But  a  considerable  propor- 
tion drains  naturally,  the  mills  being  chiefly  on  the  west  side  of 
the  Forty-foot ;  the  water  during  winter,  however,  is  mudi  too 
near  the  surface  for  good  subsoil  drainage.     The  rivulets  that 
flow  down  upon  the  western  fens  are  embanked  over  the  flat  lind, 
and  delivered  into  the  drain,  whilst  the  mill-drains  and  ditches  are 
thus  preserved  from  the  upland  water.     The  fens  of  Howell  and 
Ewerby,  west  of  the  Car  Dyke  (into  which  their  water  is  thrown 
by  mills),  and  the  fens  of  South  Kyme  and  Heckington,  with 
other  minor  districts  between  the  Car  Dyke  and  Holland  Fen, 
exhibit  on  the  map  a  network  of  drains,  dykes,  eaus,  and  ikertlu, 
crossing  each  other  in  apparent  confusion :  in  fact,  there  aie  two 
distinct  systems  of  drainage,  one  pointing  eastward  to  theWitham, 
the  other  southward  to  the  Forty-foot ;  and  since  the  former  out- 
let has  been  stopped,  the  currents  of  the  first  set  of  drains  have 
been  turned  round  and  constrained  to  take  a  new  direction  towards 
the  new  outfall.     The  consequence  of  these  sharp  angles,  inde- 
pendently of  the  crookedness  of  the  drains  thenuelves,  is  a  bad 
drainage  by  means  of  wind-engines.     The  head  of  water,  how- 
ever, both  in  these  and  the  more  southern  districts,  is  not  high, 
the  water  being  lifted  only  from  1  to  4  feet     Notwithstanding, 
all  the  lands,  reaching  as  far  as  Little  Hale  Fen,  are  obliged  to 
pay  an  acre-tax  to  the  Witham  Commissioners. 

Holland  Fen^  about  22,000  acres,  lying  between  the  fens  just 
mentioned  and  Boston,  and  termed  the  Second  District  by  the 
Witham  Act,  has  an  excellent  natural  drainage  by  means  of  the 
North  Forty-foot,  Clay  Dyke,  Hammond  Beck,  and  several 
smaller  drains,  into  the  South  Forty-foot.  The  inclosure  and 
drainage  of  this  tract  was  under  an  Act  passed  in  1767 ;  and 
Heckington  and  Helpringham,  &c.  fens  were  inclosed  and 
drained  about  the  same  time.  Before  this  took  place,  the  whole 
country  was  frequently  under  water  for  several  weeks  toge&er 
between  Boston  and  the  hills,  the  inhabitants  traversing  the  flood 
by  means  of  boats.  At  the  present  day  it  is  not  enough  that  the 
drains  keep  the  water  always  below  the  surface  of  the  land ;  but 
considerable  exertions  have  been  made  to  provide  all  the  Black- 
Sluice  districts  with  a  complete  natural  drainage,  and  give  to 
those  that  already  possess  this  advantage  a  further  facility  for 
carrying  out  all  the  scientific  improvements  in  husbandry  which 
depend  upon  a  perfect  deep-draining  of  the  soil.  It  is  now  more 
widely  understood,  and  believed  that  an  excess  of  moisture  in  the 
land  is  deleterious  to  the  growth  of  plants,  both  by  hindering  the 
preparation  of  food  for  the  roots  and  by  preventing  the  healthy 
action  of  the  leaves,  in  consequence  of  the  dampness  of  the 
atmosphere ;  and  that  the  warmth  of  both  soil  and  climate  b 
materially  increased  by  efficient  drainage.  So  great  is  the  amount 
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ol  heat  stolen  from  the  soil  in  the  process  of  evaporation  that  it 
has  been  estimated  every  gallon  of  water  prevented  from  evapo- 
rating by  being  drained  away  adds  as  much  to  the  temperature 
of  the  soil  as  six  gallons  of  boiling  water  poured  into  it. 
Evaporation  removes  from  this  district,  on  an  average,  throughout 
the  year,  about  45  gallons  per  acre  in  an  hour,  which,  however, 
is  reduced  to  18  gallons  in  the  wet  months;  and  if,  therefore, 
water  is  allowed  to  lie  on  a  fen  three  days  longer  than  it  other- 
wise would  do,  there  are  1296  gallons  more  per  acre  evaporated 
than  there  would  otherwise  be,  and  an  amount  of  heat  lost  from 
the  soil  equ§il  to  that  contained  in  144  hogsheads  of  boiling 
nrater.  The  extent  of  land  in  the  Black-Sluice  district  suffering 
ander  the  above  disadvantages  is  probably  30,000  acres,  a  great 
part  of  it  being  drained  by  mills,  which  seriously  delay  the  dis- 
charge of  the  water.  In  order,  therefore,  to  send  the  waters 
away  rapidly — thus  removing  a  greater  quantity,  and  leaving  less 
time  for  evaporation — extensive  improvement^  are  now  in  pro- 
gress ;  including  the  amendment  of  the  Old  Hammond  Beck, 
the  enlarging  of  the  section  of  the  South  Forty-foot,  and  deepen- 
ing it  7  feet,  and  the  construction  of  a  new  sluice  at  the  outfall. 
Fhe  sluice  is  already  completed,  having  a  clear  water-way  much 
wider  than  that  of  the  former  one,  and  a  sill  5  feet  lower ;  and 
the  Forty-foot  is  at  this  time  (1850)  perfected  as  far  inland  as 
Heckington  Fen.* 

Between  South  Kyme  andBillinghay,  extending  between  Kyme 
Eau  and  Billinghay  Dales  east,  and  the  high  lands  of  Anwick, 
Digby,  &c.,  west,  is  a  tract  of  fen  called  by  the  Witham  Act  the 
Fifth  District,  With  the  exception  of  an  "island"  of  high 
^und,  stretching  from  South  to  North  Kyme,  the  whole  district 
is  under  artificial  drainage,  including  South  Kyme  Low  Ground 
atnd  North  Kyme  Fen,  east  of  the  Car  Dyke,  and  North  Kyme 
Low  Ground,  Anwick,  Ruskington,  Dorrington,  and  Digby  Fens, 
wrest  of  it.  A  part  of  North  Kyme  Fen  drains  into  the  adjacent 
district,  called  Billinghay  Dales,  and  the  rest  is  drained  by  wind- 
mills into  Billinghay  Skerth,  an  ancient  river,  running  north- 
eastward to  the  Witham.  This  main  sewer  likewise  receives  the 
iirater  raised  by  the  mills  in  the  small  western  fens  of  this  dis- 
trict, and  emjiMtics  it  into  the  Witham,  near  Tattershall  Ferry- 
Bridge. 

North  of  Billinghay,  bounded  by  the  Car  Dyke  and  the  hills 
west,  and  the  river  Witham  east,  and  reaching  from  the  mouth  of 
Kyme  Eau  up  to  Lincoln,  is  the  First  District  of  the  Witham 
Fens,    It  is  about  18  miles  in  length,  and  in  the  southern  portion 


•  A  steam-packet  will  shortly  ply  along  the  whde  length  of  the  Forty-foot,  from 
Boston  to  Guthram  Gote.  Navigation  and  Dnunage  are  not  invariably^  although 
Vequently,  at  variance. 
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averages  about  three  miles  in  breadth,  containing  upwards  o( 
25,000  acres;    and    includes  Billinghay,  Walcot,  Timbeiland, 
Martin,  Bhinkney,  Metheringham,  &c.  to  Washingborough  few. 
Billinghay  stands  just  at  the  point  of  a  bold  ridge  of  land  which 
divides  this  line  of  fen  from  a  part  of  the  Fifth  District,  and, 
prior  to  the  inclosure  and  drainage  of  its  fen  in  1779,  was  nearly 
environed  with  immense  lakes  and  pools  of  water,  which,  during 
a  great  part  of  the  year,  used  to  form  almost  "  one  uninterrapted 
and  boundless  extent  of  restless  roaring  waves."     These  waten 
contained  large  quantities  of  fish  as  well  as,  at  certain  seasons, 
abundance  of  wild-fowl  of  every  description.     Some  of  the  fens 
were  overgrown  with  "  reeds  and  shards,"  amongst  which  the 
coot,  and  other  small  water-fowl,  used  to  breed  in  great  numben. 
The  inhabitants  derived  considerable  profits  from  fishing  and 
duck-shooting  ;  and  it  is  therefore  natural  that  they  should  oppose 
any  plan  of  drainage  that  would  substitute  day-labour  for  an  in- 
dependent mode  of  earning  a  livelihood,  without  giving  any  com- 
pensation for  the  removal  of  their  privileges.     Hence  occurred 
riots  and  destruction  of  drainage-works,  such  as  are  found  in  the 
history  of  all  the  Lincolnshire  drainages.    When  those  fens  were 
first  embanked  and  drained,  narrow  tracts,  called  "  dales,"  or 
washes,  were  left  open  to  the  river,  and,  like  the  fens  before  in- 
closure, liable  to  be  flooded  nine  months  in  the  year  ;  but  these 
have    since    been  inclosed.      The  water  from  Billinghay  Dales 
(which  is  much  the  largest  of  these  plots),  and  the  drainage  from 
part  of  North  Kyme  Fen,  are  raised  into  the  Witham  at  Dog- 
dyke   by  a   steam-engine  of  30-horse  power,  erected  there  in 
1841.     The  fens  are  divided  by  embanked  upland  rivulets  or 
"  delphs,"  into  which  upwards  of  14  windmills  formerly  played, 
besides  several  that  were  built  for  draining  the  dales.   The  drain- 
age, like  the  power  employed  to  effect  it,  proved  very  uncertain 
and  capricious,  and  continual  losses  were  resulting  from  occa- 
sional floods  and  the  general  wetness  of  the  land,  when,  in  1831 « 
an  Act   was  obtained  for  improving  the   drainage   of  Nocton, 
Potter-IIanworth,  and  Brans  ton  fens ;    and  a   powerful  steam- 
engine  was  erected  near  the  bank  of  the  Witham.  Since  that  period 
the  whole  of  the  "  water-engines "  or  (wind-mills)  have  been 
superseded  by  the  use  of  steam  :  Heigh ington  engine  drains  the 
fens  between  the   above  district  and   Lincoln ;    Metheringham 
engine,  of  25-horse  power,  drains  the  fens    belonging  to  that 
town  and  Dunston ;    Martin  engine,  of  30-liorse  power,  (more 
southward,)  drains  Martin,  Linwood,  and  Blankney  fens;    the 
next  is  Timberland  engine,  of  30-horse  power,  built  in  1839, 
which  drains  the  fens  of  Timberland  and  Thorpe-Tilney ;  and 
thus  every  district,  with  its  frontage  of  dales,  is  tolerably  well 
drained  by  the  indefatigable  and  faithful  might  of  steam.  Occap 
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the  drain-banks  give  way,  and  cause  a  partial  inundation ; 
)reach  is  usually  repaired  before  much  damage  has  ensued, 
le  east  and  north  bank  of  the  Witham  is  a  narrow  but 
rly-shaped  tract  of  fen-land,  called  the  Third  District^ 
ig  from  the  river  Bain,  near  Tattershall,  to  the  high  lands 
ngham,  near  Lincoln.  The  low  lands  of  Kirkstead  have 
eatly  improved  by  the  erection  of  a  steam-engine  of 
!  power,  which  is  employed  in  grinding  com,  and  in 
vater,  when  necessary.  The  next  is  Bardney  engine, 
»  also  into  the  Witham.  It  is  35-horse  power,  and  drains 
ly-embanked  district,  named  Stixwould  Inclosure.  When 
ham  is  full  of  water,  this  engine  has  to  lift  against  a  head 
10  feet.  Further  north,  near  the  confluence  of  the  Lang- 
ver  with  the  Witham,  is  another  steam-engine,  built  in 
\  drain  certain  lands  in  the  parishes  of  Stainfield,  Bar- 
id  Fiskerton,  which  had  their  drainage  previously  by 
vindmills. 

)  is  also  a  considerable  breadth  of  fenny  land  to  the  west^ 
Lincoln,  through  which  passes  the  river  Till.  One 
iter  drain  defends  it  from  the  hill-floods  of  Burton  and 
on  the  north-east,  and  another  cuts  off  the  high  land 
ascending  from  Doddington,  &c.,  on  the  south-west ;  the 
t  being  accomplished  by  means  of  two  main  drains  con- 
irith  the  Till  and  with  the  Sock-Dyke  running  alongside 
bam.  The  construction  of  the  new  Witham  Channel  cer- 
Fected  great  improvements  in  the  fen-drainage  as  well  as 
avigation ;  but  it  was  found  that  these  conflicting  interests 
occasioned  a  serious  dilemma,  for  as  the  water  in  the 
s  held  up  by  two  locks  (one  at  Barlings  and  another  at 
id),  the  drainage  was  impeded ;  and  if  the  water  was  run 
sist  the  drainage,  the  navigation  was  prevented.  Accord- 
new  Act  being  passed  in  1812,  the  two  locks  were 
,  and  a  new  one  erected  at  Horsley-Deeps ;  and  a  sock- 
drain  was  cut  along  the  south  bank  of  the  river,  from 
to  a  point  just  below  the  new  lock,  a  distance  of  rather 
m  8  miles  ;  so  that  the  water  is  always  kept  high  enough 
gation  between  these  points,  whilst  the  side  drain  affords 
terrupted  passage  to  the  upland  and  flood  waters.  By 
f  this  work  the  low  lands  beyond  Lincoln  have  chiefly 
I  drainage,  though  previously  little  better  than  morasses, 
parish  of  Skellingthorpe,  2  small  steam-engines  have 
tcted  near  the  Decoy  Farm,  to  throw  out  the  water  in 
floods. 

a  question  whether  the  First,  Third,  and  Fifth  Districts 
Vitham  fens  will  ever  enjoy  the  advantage  of  a  com- 
.tural  drainage.  If  such  is  ever  the  case,  it  will  be  by  a 
11.  X 


306  Farming  of  Lincolnshire. 

straightening,  widening,  and  deepening  of  the  channel  through 
the  town  of  Boston,  accompanied  by  a  much  deeper  ezcavatioQ 
of  the  river  between  the  Grand  Sluice  and  Horsley  Deepi,  or 
a  continuation  of  the  Sock-dike  to  Boston,  in  order  to  provide 
for  the  navigation ;  for  the  conveyance  of  goods  by  railway  be- 
tween Lincoln  and  Boston  will  be  a  very  long  time  in  rendering 
superfluous  a  canal  which  admits  coasting  vessels  from  London, 
&c.,  up  to  Lincoln  and  the  Trent.  But  the  Witham,  through 
Boston,  has  long  been  abandoned  as  an  outfall  by  the  great  dii- 
tricts  of  fen  on  each  side  it,  which  might  have  aided  sach  i 
project  by  their  participation  in  the  raising  of  sufficient  capital  to 
execute  it ;  at  any  rate  an  (artificial  mode  of  drainage  must  be 
followed  as  long  as  the  interests  of  the  Witham  navigaticm  remain 
worth  supporting.  However,  if  the  sluice  which  holds  up  the 
water  were  removed,  and  the  river  deepened,  so  as  to  accom- 
modate vessels,  the  engines  would  be  materially  relieved,  and  half 
their  present  work  might  most  likely  be  dispensed  with. 

The  improvements  which  have  been  made  by  drainage  in  all  the 
great  districts  discharging  by  the  Witham  and  South  Forty-foot  are 
truly  wonderful.  Prior  to  the  opening  of  the  new  river  Witham, 
in  1764,  and  indeed  for  some  time  after,  the  whole  country,  fitom 
Lincoln  to  Bourn,  was  often  deluged  by  the  expanding  waterib 
The  floods  covered  the  entire  surface  from  Boston  to  the  high 
lands  near  Heckington,  from  Kyme  to  Tattershall,  and  on  the 
north  side  of  Boston,  from  Frith  Bank  to  the  northern  hills.* 

*  A  writer,  who  lived  iu  Kyme  Fen  about  half  a  centary  ago,  graphieilly 
describes  the  country  thereabouts.    He  says,  "  Near  the  Garwick  ndlettone 

**  Nothing  there  grew  beneath  the  sky 
But  willows  scarcely  six  feet  high, 
And  osiers  barely  three  feet  dry ; 
And  those  of  only  one  year's  crop 
The  flood  did  fidrly  overtop." 

He  adds,  "  I  have  times  out  of  number  seen  cows  loosed  out  of  their  hoffdi  ^ 
swim  across  a  river  witli  nothing  but  their  faces  and  horns  above  water,  and  tbes 
take  footing  at  mid-rib  deep,  or  less,  but  not  one  spot  of  dry  land,  and  then  fbngc 
till  weary,  and  return  to  their  hovels  in  the  like  swimming  position.    No  pbiB* 
whatever  was  more  famous  for  this  than  Chapel  Hill,  wiiich  I  have  known  nr  ft 
long  continuance  of  years  (previous  to  cutting  the  new  river  Witham,  or,  to  ipO^ 
more  fully,  opening  the  Grand  Sluice)  inaccessible  bat  by  boat,  or  riding  bone 
belly  deep,  and  more  in  water  than  mud.    I  have  also  known  in  the  whole  pariih 
of  Dockdyke  not  two  houses  communeable  for  whole  winters  round,  and  waa/t 
times  scarcely  in  summer ;  which  was  in  some  measure  the  case  of  all  the  water- 
side quite  up  to  Lincoln.   We  used  to  carry  the  sheep  to  pasture  in  a  flat^bottOBiBd 
boat,  clip  them  in  ditto,  and  afterwards  fetch  them  away  m  Uie  same  oonTeyaoM.** 
With  such  a  state  of  the  country  it  is  easy  to  see  that  the  breeding  and  fetteninf  o^ 
cattle  was  conducted  in  the  rudest  and  most  unprofitable  manner,  and  the  floekt 
were  thinned  by  the  rot ;  the  aniuials  being  of  the  coarsest  quality  and  the  i3b»^ 
giest  covering  that  was  able  to  preserve  life  in  the  greatest  privations.    The  agrr 
culture  consisted  in  dairying  and  haymaking ;  and  fishing  and  fowling  trainea  at 
a  race  of  inhabitants  wild  as  the  prey  they  lived  upon,  and  destitute  asuieir  itolatf" 
hats  could  make  them. 
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nmer  months  these  floods,  of  course,  subsided.  The  condi- 

e  surface  at  the  present  time  may  be  judged  from  the  facts 

dvanced  :  it  is  comparatively  well  drained  and  fruitful :  and 

inundations  with  their  pestiferous  vapours  are  unknown. 

'ns,  east  of  the  William,  extending  between  Boston  and 

lands  of   Tattershall,    Revesby,  &c.,    are   termed  the 

)istrict. .     Wildmore  Fen  (next  the  river),  and  a  greater 

le  adjoining  West  Fen^  drained  by  Antbony's  Gout,  about 

above  Boston,  into  the  With  am ;  but  the  water  in  the 

often  as  high  as  the  land  itself,  and  instead  of  draining 

kept  their  sluice-door  penned  up  for  weeks  together.* 

incipal  drains  were  those  cut  by  the  adventurers  who  drained  these  fens 
1  of  Charles  I.  A  slight  sketch  of  that  transaction  is  here  added,  be- 
iplains  the  general  tumults  of  the  Commoners  when  enclosures  have 
«d,  and  accounts  for  the  popular  opposition  to  the  drainage  of  fens. 
"  of  his  princely  care  for  the  advantage  of  the  kingdom/'  by  letters  to 
ve  Commissioners  of  Sewers  recommended  the  draining  of  these  lands, 
Qg  the  owner  of  great  quantities  of  the  drowned  lands.  Accordingly 
rities  (appointed  by  the  Crown)  taxed  the  country  in  order  to  provide 
the  undertaking ;  but  no  payment  being  made,  they  contracted  with 
y  Thomas  for  the  execution  of  the  work.  In  four  years  he  was  to 
istrict,  estimated  at  45,000  acres,  so  as  not  to  leave  more  than  3000 
water ;  and  was  to  receive  a  proportion  of  the  recovered  ground  as 
Thus,  without  the  consent  of  the  proprietors  of  the  soil,  and  the 
on  of  those  numerous  individuals  owning  rights  of  commonage,  the 
eiway  a  large  portion  of  their  property  as  a  recompense  for  the  drain- 
rest.  Sir  Anthony  accomplished  the  work  sufficiently  to  procure  his 
and  the  remainder  was  allotted  partly  to  the  King,  and  partly  to  the 
h  had  interest  of  common.  In  1H42  the  commoners  dissatisfied  with 
edings,  yet  having  no  legal  and  constitutional  means  of  expressing  their 
took  arms,  broke  the  adventurers'  sluices,  laid  waste  their  lands,  filled 
tches,  spoiled  their  corn,  and  demolished  their  houses.  A  complaint 
0  the  House  of  Lords,  who  passed  a  bill  for  the  relief  and  security  of 
s,  '*  because  of  the  advantage  accruing  to  the  Kins  by  the  improvement 
B  from  \d.  per  acre  to  10«.  and  12«.  per  acre  yearly,**  and  for  repaying 
pended  by  the  undertakers.  The  Commissioners  had  obeyed  the  wish 
irch  in  opposition  to  the  inhabitants  of  no  less  than  fifty-two  towns  and 
4000  families,  having  right  of  pasture  and  turbary  in  these  fens;  who 
)ned  the  House  of  Commons  against  the  bill.  They  stated  that  by 
any  chargeable  gouts,  drains,  bridges,  and  other  works  of  sewers,  they 
lese  feiis  fruitful  and  profitable  gi'ound  so  as  to  be  the  chiefest  part  of 
hood ;  and  that  they  were  never  '*  pestered  with  beggars  and  thieves  " 
n  affirmed  by  the  drainers)  more  than  in  the  time  of  their  undertaking. 
East  Fen  had  been  hurtfuUy  overflowed,  the  West  and  Wildmore  fens 
worth  lOs.  to  ir)«.  per  acre  yearly.  That  the  aim  of  Sir  A.  Thomas  and 
ants  was  to  make  prize  of  those  lands,  and  that  he  had  appropriated 
:he  ancient  drains,  clows,  sluices,  &c.,  of  the  inhabitants,  without  making 
for  them.  That  the  drainers  had  wrongfully  taken  away  8000/.  per 
a  the  commoners,  under  pretence  of  raising  160/.  yearly  fee- farm  rent 
jesiy's  use.  That  the  West  and  Wildmore  fens  were  not  in  any  way 
by  the  new  works,  but  worse  than  they  were  before  the  undertaking : 
equity  of  disbursements "  need  not  be  considered,  for  the  profits  of 
he  drainers  had  enjoyed  seven  years  were  (as  themselves  confessed) 
hich  was  more  than  they  pretended  to  have  laid  out  in  the  works,  and 
Kind  pounds  more  than  was  actually  expended.  The  commoners  gained 
ind  retained  possession  of  their  ancient  privileges.  Thp  state  of  these  fens 
;  late  drainage  justifies  the  petitioners  in  their  assertion  that  the  country 
«ived  an  advantage  proportional  to  the  quantity  of  land  taken  away. 

x2 
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Like  Holland  Fen,  therefore,  these  lands  were  obliged  to  fonale 
an  adjacent  river,  and  construct  new  drains  to  an  outfall  below 
Boston.  This  is  called  Maud-foster  Drain,  and  now  issuetall 
tlie  waters  from  the  whole  of  these  two  districts,  besidei  tlie 
floods  from  the  hills  beyond  them.  The  drainage  of  Eait  Fm 
was  formerly  by  Good  Dyke,  &c.,  into  Wainfleet  Haven;  bat 
this  outfall  has  been  abandoned  in  favour  of  the  Witbam  ettuaiyf 
— so  that  the  principal  improvements  in  the  drainage  of  the 
Lincolnshire  fens  have  been  made  by  conducting  the  waten  of 
different  districts  to  a  common  outfall,  the  separate  water  from 
each  having  proved  unable  of  itself  to  overcome  the  silty  obttno- 
tions  thrown  down  by  the  sea.  The  lands  are  generally  lover 
the  more  distant  they  are  from  the  sea  or  outfall,  hence  giett 
collections  of  water  occupied  the  interior  parts  of  these  fenii 
as  at  that  part  of  Wildmore  Fen  called  "  No  Man's  Friend," 
and  the  "  Deeps "  of  East  Fen  and  Wrangle  Common,  which 
were  generally  covered  with  water.  Hence,  also,  the  great  ex- 
pense that  arose  in  forming  proper  drains  to  cany  it  off— the 
cuts  being  very  deep,  in  order  to  convey  the  water  through  fc 
"  Tofts  "  or  lands  of  a  higher  level  adjoining  the  sea.  In  a  very 
wet  season  the  outfalls  were  better  than  usual,  because  of  the 
scour  of  the  freshes ;  but  in  general,  the  quantity  of  silt  setded 
in  the  river  mouth,  after  a  dry  summer,  was  so  g^reat,  that  it  re- 
quired several  weeks  of  the  winter  floods  to  wash  it  away.  During 
that  time  the  doors  of  the  gouts  used  to  be  over-nxle,  and  the 
fens  became  the  receptacle  not  only  of  the  water  which  fell  oo 
their  own  surface,  but  of  all  that  which  flowed  rapidly  down  fron 
the  hills,  and  occasionally  of  an  additional  inundation  from  the 
bursting  rivers;  and  owing  to  the  badness  of  the  drains  and 
smallness  of  the  gouts,  the  greater  part  of  the  spring  was  goo^ 
before  the  accumuLated  floods  could  be  assuaged.  At  the  latter 
end  of  last  century  various  plans  were  suggested  for  providiiig  * 
natural  drainage  for  these  fens,  which  the  Witham  improvementi 
liad  faileil  to  effect ;  and  in  1802  the  works  were  commenced,  in 
pursuance  of  an  act  of  the  preceding  year,  adopting  the  syitem 
propose<l  bv  Mr.  Rennie.  From  tlie  levels  taken  it  appeared  tbst 
the  surface  of  the  water,  in  times  when  there  was  a  full  quantity 
in  the  Witham,  was  3  feet  3  inches  higher  at  Antim's  (of 
Antlionv's)  Gout,  than  at  the  low-water  of  a  neap-tide  at  Maud- 
foster  (lOUt ;  this  decided  the  engineer  to  conduct  the  main  dnitf 
from  the  former  to  the  latter  outlet.  The  general  surface  of  tbe 
West  and  Wildmore  Fens,  except  Xo  Man's  Friend,  which  to 
about  a  foot  lower,  are  about  the  same  height;  and  thus  h6 
found  that  both  might  be  drained  by  one  outfall.  Their  snrfrc* 
was  found  to  be  alK)ut  3  feet  alx)ve  the  low-water  of  a  neap-tide 
at  Maud-foster  Gout,  and  at  low-water  spring-tide  there  wtf 
frequently  a  fall  of  4  feet  3  inches.  The  distance  across  the  fc»» 
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Hig  the  principal  drain,  is  Hi  miles,  which  at  neap-tide  left 
oat  3  inches  fall  in  a  mile,  and  at  spring- tides  A^\  inches  per 
lie.  The  fall,  however,  has  been  improved  since  that  time  by 
lightening  the  Witham  outfall  between  this  point  and  the 
ash.  The  quantity  of  land  in  Wildmore  Fen  is  10,661  acres, 
which  2947  are  high  lands:  the  quantity  in  West  Fen  is  16,924 
res,  of  which  5473  are  high  lands,  lliere  are  nearly  12,000 
res  of  upland  draining  into  the  different  becks,  which  pass 
rough  the  fens  and,  from  their  great  declivity,  send  down  the 
K)ds  very  quickly  in  times  of  heavy  rain.  When  the  quantity 
water  which  the  brooks  running  into  West  and  Wildmore  Fens, 
eluding  Hagnaby  Beck,  was  measured,  it  amounted  to  nearly 
1,000,000  cubic  feet  per  day ;  but  in  times  of  great  floods  they 
ten  produce  more  than  three  times  that  quantity.  The  first 
aount,  however,  is  sufficient  to  cover  the  low  ground  in  these 

0  fens  (19,165  acres),  about  ^ths  of  an  inch  deep  all  over  the 
rface  in  one  day.  It  was  in  this  work  that  the  principle  of 
parating  the  upland  from  the  fen  waters  was  first  carried  into 
ect;  and  such  was  its  success  that  numerous  imitations  have 
ice  appeared  in  the  Lincolnshire  fens  and  the  more  southern 
idford  Level.  The  bulk  of  water  descending  by  the  above- 
SQtioned  brooks  is  entirely  prevented  from  flowing  into  the 
IS  by  a  catch-water  drain,  which  cuts  off  their  streams  and  con- 
y%  them,  together  with  the  drainage  from  the  higher  lands  of 
bsey,  Stickney,  and  Stick  ford,  to  the  out-fall  at  Maud-foster.  As 
-se  waters  descend  rapidly,  they  must  have  an  equally  rapid  dis- 
&rge  across  the  fen,  or  else  a  reservoir  whose  waters  may  be 
ised  by  their  addition ;  but  as  the  fen-drains  have  too  trifling  a 

1  to  cause  the  water  in  them  to  flow  quickly,  the  high-land 
ods  by  pouring  into  them  would  naturally  raise  the  water  at 
-ir  upper  ends,  so  as  to  impede  the  drainage  and  occasion 
odings.  To  provide  against  these  circumstances,  the  head  of 
5  catch-water  drain  (near  the  mouth  of  the  Bain  river)  is  5  or 
•eet  higher  than  the  fen,  and  the  fall  of  the  drain  (which  is  21 
leg  in  length)  is  about  6  inches  per  mile  at  low-water  neap- 
e,  nearly  double  that  of  the  main  drains.  Thus  the  running 
ters  are  furnished  with  the  descent  needful  for  their  speedy 
livery,  and  the  sluggish  fen  waters  have  the  sole  advantage  of 
latever  little  fall  they  can  obtain,  whilst  both  meet  on  the  same 
el  where  the  land  rises,  toward  the  common  outlet.  The  pre- 
U  Maud-foster  sluice  has  three  openings  of  15  feet  each,  giving 
otal  water-way  of  45  feet ;  but  the  former  gout  was  only  13  feet 
the  clear.  The  district  drainage  of  West  and  Wildmore  Fens 
ty  be  described  as  thoroughly  complete ;  the  large  drains  (How- 
idge,  Newham,  Medlam,  &c.,  drains,)  being  cleansed  and 
untained  by  the  Witham  Drainage  Commissioners,  who  levy  a 
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tax  of  2^.  per  acre  for  that  purpose  ;  and  the  smaller  sewers  being 
superintended  and  well  kept  by  the  Fourth  District  Commissicmen 
for  an  internal  drainage-tax  of  about  6rf.  per  acre. 

East  Fen  has  also  a  catch-water  drain,  which  commeDces  at 
Little  Steeping,  and  after  a  course  of  9  miles  unites  with  that  bom 
the  West  Fen  several  miles  north  of  Boston. 

The  general  surface  of  East  Fen  and  Wrangle  Common,  at  the 
time  of  the  drainage,  was  about  a  foot  lower  than  that  of  West  and 
Wildmore  Fens,  and,  taking  the  general  distance  of  the  fen  at 
13  miles  from  Maud-foster  Gout,  there  remains  a  fall  of  only 
1 1-%  inch  per  mile.  From  this  it  is  easy  to  perceive  why  Mr. 
Rennie  determined  to  conduct  the  East  Fen  waters  to  a  separate 
outfall.  Besides,  the  northern  part  of  the  fen,  called  the  "  Deeps,** 
was  always  under  water,  the  bottom  of  these  reed-shaded  lakes 
averaging  1^  feet  beloii»  low- water  at  Maud-foster,  so  that  no 
drainage  could  possibly  be  effected  by  that  gout.  Since  that  time 
the  surface  has  sunk  by  the  drying  and  consolidating  of  the  soil, 
so  that  if  such  a  direction  had  been  then  chosen  for  the  drain* 
water  a  new  one  would  have  been  needed  before  the  present  time. 

The  old  outfall  of  Wainfleet  was  useless ;  for,  owing  to  the 
defective  state  of  the  channel,  the  low- water  mark  was  found  to  be 
2  feet  1  inch  higher  at  Wainfleet  Gout  than  at  Maud-foster. 

About  2^  miles  below  Maud-foster,  or  3i  miles  following  the 
bends  of  the  river,  is  a  place  called  Hob-hole,  where,  owing  to 
the  absence  of  shoals  or  sandbanks  between  it  and  the  Wash,  the 
surface  of  the  water  was  found  to  be  4  feet  lower  than  at  Maud- 
foster  ;  and  it  was  therefore  resolved  to  discharge  the  East  Fen 
waters  at  this  point.  The  fall  from  the  bottom  of  the  Deeps  to 
this  new  outfall  was  3  feet ;  the  distance  of  the  extremity  of  the 
fen  is  16  miles,  thus  giving  a  fall  of  2i  inches  per  mile ;  but  the 
rest  of  the  fen  lying  3  feet  6  inches  higher,  the  fall  from  thence 
was  nearly  double.  Accordingly,  anew  drain  13i  miles  in  length 
was  cut  from  this  point,  through  the  high  marsh  grounds  into 
the  lower  East  Fen,  having  proper  side  drains  (as  Fodder  Dyke 
and  Barlode,  Bell  Water,  &c.,  drains)  to  communicate  with  it ; 
and  the  sluice  at  Hob-hole  was  completed  in  1806,  the  Maud- 
fostor  New  Gout  being  opened  in  the  following  year.  The 
quantity  of  land  in  East  Fen  is  12,"424  acres,  the  whole  of  which, 
togotiier  with  more  than  26,000  acres  of  the  East  Holland  towns 
(Wran-»:1(»,  Lf*ake,  Butterwick,  &c.),  formerly  draining  by  Mand- 
fostcr,  now  evacuate  their  waters  at  Hob-hole. 

Sucli  was  the  success  of  this  drainage  that  a  large  extent  of  the 
niarsli  lands,  nortli  of  Wainfleet,  have  diverted  their  water  from 
the  natural  and  adjacent  outfall  of  Wainfleet  Haven  to  the  better 
one  of  Hob-hole,  though  four  times  more  distant.  The  river 
which  supplies  the  Haven  rises  among  the  hills  at  Salmonby, 
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JUid  bringing  down  with  it  the  water  from  Aswarby,  Harrington, 
Partney,  Raithby,  &c.,  becks,  passes  with  great  rapidity  into  the 
fen.  Before  the  great  work  of  drainage  now  under  notice  was 
commenced,  it  was  estimated  that  seven  parts  out  of  eight  of  this 
stream  (called  the  Steeping  River),  went  back  into  the  fen  in- 
stead of  flowing  through  the  Haven,  and,  consequently,  the  low 
lands  of  Steeping,  Firsby,  Thorpe,  and  Croft,  were  subject  to 
dreadful  inundations  in  wet  seasons.  An  act  was  passed  in  1818 
for  the  more  effectual  drainage  of  the  above  parishes,  together 
with  Irby,  Bratoft,  and  Wain  fleet- All-Saints ;  and  this  embanked 
river  was  made  to  have  a  straighter  course  between  Steeping  Mill 
and  Firsby  Clough,*  from  which  a  new  cut  of  2  miles  to  Wain- 
fleet  saved  a  circuitous  course  of  nearly  twice  that  distance.  The 
high  land  water  of  these  parishes  was  thus  separated  from  that  of 
their  low  lands,  the  drainage  of  which  (with  part  of  Burgh)  was 
conveyed  by  a  culvert  under  the  Steeping  river  into  Bell-water 
E>rain,  communicating  with  the  Hob-hole  Drain. 

Previous  to  the  drainage,  the  East  Fen  was  a  wilderness  of  pools, 
bogs,  and  reed-shoals,  and  the  low  grounds  of  the  contiguous 
parishes  were  generally  flooded  for  six  months  in  the  year — the 
water  seldom  subsiding  until  May,  or  even  later,  and  a  part  of  the 
waters  in  Friskney  were  raised  by  a  wind-engine,  and  sent  to  sea 
through  a  small  gout.  The  whole  of  the  fen,  and  a  great  part  of 
the  lands  participating  in  its  drainage,  have  now  a  generally  good 
drainage,  not  being  subject  to  overflow  except  in  the  very  wettest 
seasons,  or  in  times  like  the  present  (1850),  when  the  tides  flow 
several  feet  above  their  common  level.  The  drainage  taxes  amount 
\o  Is.  per  acre  to  the  Witham  Commissioners,  and  from  Aid.  to  &d. 
per  acre  for  the  management  of  the  various  interior  drains.  The 
lands  surrounding  the  villages  of  Frieston,  Bennington,  Leverton, 
&c.,  are  imperfectly  drained,  although  on  a  much  higher  level 
than  the  well-drained  commons  on  the  north-west  of  them.  The 
outfall  is  good,  so  that  nothing  is  required  but  the  providing  of 
sewers  of  sufficient  capacity,  and  keeping  them  in  proper  order — 
a  duty  much  neglected  throughout  this  neighbourhood. 

Bounded  south  by  the  rivers  Glen  and  Welland,  and  west  and 
north  by  the  Old  Hammond  Beck,  is  a  tract  of  "  old  land"  lying 
between  the  fen  and  marsh,  including  Gosberton,  Donington, 
Swineshead,  Wigtoft,  &c.,  parishes,  and  the  lower  lands  in  the 
inciently  reclaimed  Bicker  Haven.  The  principal  sewers  re- 
semble ditches  rather  than  drains,  consisting  of  Old  Ouse-Mer- 
Lode,  the  Five  Towns  Drain,  Kirton  Drain,  &c.,  which  wander 
vith  innumerable  curves  and  branches  in  every  possible  direc- 
ion  except  that  of  the  outfalls  at  which  they  finally  arrive.   From 

*  Prouoanced  "  clow/'  meaniug  a  sluice  where  two  or  three  streams  meet. 
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the  inadequacy  of  these  sewers  to  carry  off  the  amount  ai  rain 
falling  upon  the  land,  and  the  circumstance  that  the  lower  ground 
only  is  liable  to  be  wet  in  certain  seasons,  it  may  be  oondoded 
that  the  water  finds  another  means  of  escape.  The  soak,  ex  mb- 
terranean  water,  prevails  throughout  the  district ;  and  as  the 
surface  of  the  fields  is  absolutely  without  slope,  die  rain  nnkt 
directly  downward,  and  forms  the  underground  springs.  The 
subsoil  being  remarkably  porous,  and  the  soak  continnally  vuy- 
ing  in  depth  from  the  surface,  lead  to  the  suppositicHi  that  the 
excess  of  water  filtrates  to  the  lai^r  rivers  and  the  sea ;  at  anj 
rate,  as  there  is  but  little  land  under-drained,  the  ditches  mutt 
receive  their  water  from  the  fields  in  this  manner,  and  this  sup- 
position involves  merely  an  extension  of  the  same  actioiL* 

The  southern  parts  have  an  excellent  drain  called  Risegate 
Eau,  running  in  nearly  a  straight  line  from  Hanunond  Beck  to 
the  Welland  near  Fosdike.  The  chief  outlets  for  the  remainder 
of  the  district  are  the  Hammond  Beck  (for  a  small  portion), 
Fosdike  Gout  into  the  Welland,  and  Kirton  Gout  through  the 
sea-bank.  The  marshes  of  Sutterton,  Frampton,  &c.,  also  drain 
by  these  two  gouts,  besides  having  one  or  two  smaller  sluices 
through  the  searbank  ;  the  state  of  the  drainage  depending  in  s 
great  measure  upon  the  willingness  of  the  occupiers  to  desnie 
out  their  respective  ditches  for  the  accommodation  of  themselves 
and  neighbours. 

The  narrow  band  of  salt  marsh  between  the  mouth  of  the 
Witham  and  Wainfleet  Haven  is  drained  by  sea-gouts  through 
the  frontier  banks,  of  which  every  parish  has  one  or  more.  The 
water  is  kept  tolerably  well  off  the  land,  so  as  to  prevent  its  being 
flooded ;  but  the  drainage  is  not  so  complete  and  effectual  as  the 
nature  of  the  soil  requires. 

The  maintenance  of  the  frontier  banks  round  the  whole  of  the 
marshes  in  this  county  is  a  costly  labour,  and  a  great  burden  to 
the  frontage  proprietors, — frequently  occasioning  a  tax  of  Sf.  or 
more  per  acre.  Various  calamities  are  upon  record  as  having 
occurred  in  consequence  of  the  breaking  of  the  sea^-barriers :  one 
of  the  severest  was  occasioned  by  a  gale  and.  higher  tide  than 
usual,  in  November,  1810.  The  old  banks  were  insufficient  in 
height,  and  the  surge  dashed  over  them  along  nearly  their  whole 
(;xtcnt,  in  its  fall  scouring  away  the  soil  of  the  bank  on  the  land 
side  from  the  crown  to  the  base ;  by  which  means  numevons 
breaches  were  occasioned.  In  the  town  of  Boston  whole  streets 
were  inundated ;  and  the  whole  extent  of  country  from  Wainfleet 

*  Probably  this  is  a  reason  why  the  atmosphere  is  healthy,  notwithstaiiding  the 
length  of  time  during  which  the  dikes  remain  full  of  standing  water ;  the  water, 
though  apparently  motionless,  is  not  really  stagnant,  as  it  is  being  ooDStutij, 
though  imperceptibly,  withdrawn  and  replaced  by  the  gentle  currents  of  the 
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U>  Spalding  shared  in  the  disaster.  Great  numbers  of  sheep  and 
cattle  were  drowned,  com  and  hay  stacks  swept  away,  and  pro- 
perty to  an  immense  amount  destroyed.  Subsequently  to  this 
the  banks  were  strengthened  and  heightened,  and  made  adequate 
to  protect  the  country  from  tides  of  extraordinary  swell ;  and 
though  local  inroads  have  occasionally  happened  since  that  time, 
there  is  scarcely  a  doubt  but  that  in  their  present  state  they  will 
generally  be  found  sufficient  for  any  emergency.  The  late  ex- 
traordinary tides  have  thoroughly  and  satisfactorily  tested  them  ; 
the  partial  floodings  of  late  having  either  been  in  the  towns,  or 
occasioned  by  the  tides  preventing  the  egress  of  drain-water ; — 
in  no  case  by  a  breach  of  the  banks. 

The  different  districts  and  systems  of  drainage  in  the  great 
South-eastern  alluvial  tract  having  now  passed  under  review,  the 
next  division  of  the  county  coming  under  notice  is  the  breadth  of 
low  land  called  the  North  Marshes,  stretching  from  Wainfleet  to 
the  Humber.  The  area  of  these  marshes  is  large ;  but  as  the 
mode  of  drainage  contains  few  peculiarities,  a  hasty  sketch  will 
suffice  for  the  present  purpose.  The  principal  part  of  the  waters 
from  the  great  watershed  of  the  Wolds  and  from  the  Clays  re- 
clining on  their  slope,  descend  upon  the  marshes,  being  the 
floods  and  springs  from  about  250,000  acres, — nearly  three  times 
the  area  of  the  marshes  themselves.  The  waters  have  shaped 
out  channels  for  themselves,  being  in  some  places  embanked  and 
guided  by  human  art,  and  form  the  main  drains  for  the  low  lands 
under  the  names  of  "  doughs,"  "  eaus,"  "  fleets,"  and  "  grifts." 
These  issue  through  gouts  in  the  sea-banks,  which  are  closed  at 
high  tide.  In  some  cases  two  or  more  of  these  straggling  water- 
courses have  been  drawn  to  one  outfall,  in  order  to  preserve,  by 
means  of  their  combined  volume  and  velocity,  a  clearer  and 
deeper  channel  through  the  wide  flats  and  sands  on  this  low 
shore.  At  Saltfleet,  four  of  these  drains,  including  one  of  the 
largest  in  this  district,  are  discharged  in  one  stream;  and  at 
Trusthorpe,  Anderby,  and  Hogsthorpe,  the  same  arrangement 
is  observable.  The  drainage  is  a  natural  one,  and  usually  con- 
sidered as  very  excellent  for  a  marsh  district,  having  been  greatly 
improved  in  almost  every  locality  within  the  last  ten  or  twenty 
years.  Exceptions,  however,  must  be  made  to  this  statement: 
the  lands  between  Grimsby  and  Barton  are  not  well-drained,  the 
drainage  of  Barrow  and  the  neighbouring  parishes  being  very 
defective.  As  is  the  case  in  many  marsh  districts,  this  disad- 
vantage arises  from  a  neglect  of  the  minor  drains ;  and  it  is  be- 
lieved that  in  a  country  where  each  farmer  is  depending  upon  the 
efficient  state  of  his  neighbour's  ditches  for  the  drainage  of  his 
land,  there  ought  to  exist  more  summary  powers  for  compelling 
adjacent  occupiers  to  cleanse  their  drains  than  costly  and  dubious 
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actions  at  law.*     Between  Humberston  and  Loath,  west  of  tbe 
Loutli  navigation,  is  a  considerable  breadth  of  ill-drained  land; 
the  water-courses  pass  beneath  the  canal,  and  at  the  eaclosnre  of 
North   Thoresby,   in    1837-40,   the  drain-water  was  conducted 
under  the  navigation  by  an  elliptical  iron  culvert  250  feet  in 
lensi:li.     On  the  east  side  of  the  canal  are  extensive  tracts  of 
lower  ground  called  "  fens."     They  formed  unenclosed  watery 
wastes  or  commons,  but  some  of  them  (as  Grainthorpe  Fen)  have 
been  completely  drained.     Others,  termed  ^*  ings,"  belonging  to 
various  towns,  yet  remain  (at  particular  seasons)  in  a  wet  con- 
dition.    The  low  land  between  Carlton,  &c.,  and  the  sea,  appears 
to  have   been  anciently  partitioned  by  parallel  banks  extending 
across  it,  so  as  to  defend  the  parishes  from  neighbouring  floods; 
and  both  Great  Carlton  and  Gayton-le-Marsh  had  each  a  wind- 
engine  for  pumping  out  their  water.     Eastward  of  Alford,  tbongh 
there  are  many  small  undulations  of  the  surface,  are  some  very 
low  grounds,  there  having  been  in  the  parishes  of  Bilsby,  Hut- 
toft,  Tliurlby,  Cumbcrworth,  &c.,  no  less  than  10  windmills  for 
raising   the   drain- water.      The    parishes    of  Burgh    and   Win- 
thorpe  have    an   outfall    by  gouts  in  the  bank,  but  the  bed  of 
the  sewer  lying  in  a  shifting  sandy  beach  was  frequently  silted 
up,    and    the   chief  part  of  these  parishes,    with  Skegness   and 
Croft,    now    discharge    into    Wainfleet  Haven  by  means    of  a 
new  cut  of  three  miles  in  length,  executed  fifteen  or  sixteen  yean 

The  next  drainage  to  be  described  is  that  of  the  AnehdmB 
LeoeL  Tlie  river  Ancholme  rises  at  Spridlington,  on  the  oolite 
hills,  and,  flowing  northward,  receives  at  Glentham  the  river 
Kasen  from  the  chalk  hills  at  Tealby.  It  then  continues  along  the 
flat  for  about  19  miles,  and,  augmented  by  numerous  drains  and 
bocks  from  both  east  and  west,  issues  by  Ferraby  sluice  into  the 
H umber.  This  long  and  narrow  district  contains  probably  about 
28,000  acres  that  are  below  the  level  of  high- water  spring-tidei ; 
the  surface  sinking  gradually  from  about  that  level  of  elevation 
at  Bishop-Bridge,  to  4^  feet  below  it  near  Kelsey,  about  9  feet  at 
Brigg,  and  rising  again  to  only  3  feet  at  Ferraby,  under  high-water 
mark.t  It  was  very  anciently  embanked  from  the  overflowings 
of  the  Humbor ;  but  the  river  had  a  very  tortuous  course,  and  was 
enfeebled  and  clioked  up  by  the  alluvial  deposits  of  tbe  tides4 
Before  the  present  direct  channel  was  cut,  there  appear  to  have 

*  It  has  been  suggested  that  if  the  same  powers  were  given  against  private  indi- 
viduals as  are  now  given  against  Railway  Companies  for  obstmcting  drunagc^  a 
great  Iwon  would  be  conferred  upon  the  lowland  farmer. 

t  The  Section  accompanying  this  Report  is  incorrect 

X  In  the  reign  of  Edward  II  the  channel  from  Brigg  to  Ferraby,  which  had  woot 
to  be  40  feet  broad,  was  much  silted  up,  and  in  many  places  not  3  feet  in  widA,  tiie 
adjacent  meadows  and  pastures  being  frequently  overflowed  and  drowned. 


Farming  of  L incolnshire,  315 

een  no  less  than  12  or  13  elbow  bends  in  the  stream;  and 
le  lands  were  frequently  covered  by  the  fresh  water,  although 
lere  was  not  so  much  high-land  water  at  that  period  descend- 
ig  upon  them  as  now, — since  the  effect  of  enclosures,  &c.,  is 
>  increase  the  amount  of  water  carried  off  from  the  surface, 
ad  almost  all  the  uplands  have  been  so  improved  in  more  mo- 
em  times.  The  river  was  without  any  sluice  at  its  mouth ; 
onsequently,  its  banks  were  very  often  broken  by  the  force 
f  the  tides,  and  by  the  floods  of  fresh  water  descending  its 
hannel. 

As  this  is  a  comparatively  unknown  district,  a  compressed  ac- 
ount  of  the  drainage  works  connected  with  it  may  be  of  interest 
3  the  public.  In  the  year  1635  (10  Charles  I.)  Sir  John  Munson 
•ecame  the  undertaker  for  draining  the  fens  and  carrs  lying  on 
oth  sides  the  river,  and,  in  partnership  with  the  larger  free- 
olders,  who  adventured  for  their  own  share,  agreed  to  effect  the 
jrainage,  and  set  a  sluice  or  clow  near  the  outfall,  so  that  these 
Tounds  should  become  good  meadow  and  pasture.  A  period  of 
VL  years  being  allotted  for  the  execution  of  the  work,  and  5827 
cres  assigned  to  Sir  John  and  his  heirs  as  a  recompense,  the 
rork  was  performed,  being  completed  in  1638.  A  channel 
learly  in  a  straight  line  was  excavated  from  the  Humber  to 
^rlentham  Bridge,  a  distance  of  18  miles,  and  several  drains 
ormed,  leading  to  the  new  cut, — the  lands  between  Elsham 
nd  FeiTaby  being  drained  by  sewers  made  in  the  reign  of 
Cdward  III.,  and  having  a  separate  outfall  from  that  of  the  river, 
^he  level  was  adjudged  to  be  sufficiently  drained  and  recovered, 
nd  the  portion  allotted  to  the  drainers  ;  but,  during  that  time  when 
he  whole  nation  appealed  to  arms  for  redressing  grievances,  the 
mailer  freeholders  and  commoners  forcibly  entered  again  upon 
bose  lands,  and  the  drains  were  filled  up,  the  works  neglected,  and 
be  sluices  decayed.  By  an  Act  passed  about  1767,  the  Ancholme 
^as  carried  to  its  outfall  in  its  present  course,  for  the  purposes 
f  drainage  and  navigation ;  and  the  land  which,  before  this  im- 
Tovement,  was  worth  only  from  1«.  to  3*.  6rf.  per  acre  rental, 
ras  raised  in  30  years  to  the  value  of  from  10*.  to  30*.  per  acre, 
—the  annual  expense  amounting  at  that  time  to  about  is.  6d, 
>er  acre  on  17,197  acres.  The  drainage,  however,  was  not  com- 
pete, and  continued  to  grow  worse  instead  of  better,  so  that  in 
801  the  great  engineer  of  the  fens — Mr.  Rennie — was  employed 
3  devise  a  more  adequate  system.  His  report  was  not  adopted, 
nd  no  improvement  took  place  until  1825,  when,  under  the 
^commendation  of  Sir  J.  Kennie,  an  Act  was  obtained,  and 
le  river  straightened,  widened,  and  deepened,  so  as  to  double 
s  capacity.  A  new  sluice  was  erected  at  Ferraby,  having  its 
ill  8  feet  lower  than  the  old  one,  with  a  new  lock  20  feet  wide. 
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so  as  to  serve  the  double  purpose  of  admitting  larger  vesseb 
and  affording  a  greater  discharge  for  the  drainage-water  dnriog 
floods.   The  old  bridges  which  obstructed  the  flow  were  removed, 
and  a  new  lock  formed  at  a  distance  of  18  miles  from  the  moath 
of  the  river.     The  sluice  has  three  openings  of  18   feet  each, 
which,  with  the  lock,  give  a  clear  waterway  of  74  feet.*    The 
effect  of  these  improvements  (the  cost  of  which,  amoimting  to 
24,000/.,  is  defrayed  by  a  tax  on  the  land  and  tonnage  €sa  the 
navigation  of  the  river)  has  been  great :  it  was  formerly  a  very 
dry  time  if  persons  could  get  across  the  flat  on  foot,  bat  now 
(except  at  occasional  seasons)  the  drainage  is  comparatively  good. 
There  is,  however,  a  peculiar  defect  pertaining  to  the  dnunage 
of  these  carrs :  whilst  the  side  drains  communicating  with  the 
river,  and  the  minor  drains  and  ditches  of  the  whole  level,  are 
kept  clean  and  open,  and  the  sluices  in  the  river  banks  are  in 
good  order  for  issuing  the  water  quickly,  the  head  of  water  in  the 
river  is  too  high ;  and  thus  a  district  possessing  a  good  fall  at  its 
outlet,  and  an  efficient  system  of  internal  drainage,  is  frequently 
overflowed  in  wet  seasons  merely  in  deference  to  the  rights  of 
navigation.     This  narrow   tract  forms  the  natural  reservoir  for 
the  drainage  of  100,000  acres  of  the  Wolds  and  intermediate 
high  lands,  50,000  acres  of  the  Cliff  Hills,  &c.,  and  about  22,000 
acres  southward  of  that  level ;  so  that  about  200,000  acres  dis- 
charge by  the  Ancholme  outfall,  and  the  total  bulk  of  waters 
daily  poured  through  the  river  has  been  estimated  at  140,000,000 
of  cubic  feet,  being  sufficient  to  cover  the  entire  level  to  a  depth 
of  I  '37  inches.     The  river  is  capable  of  readily  emptying  thii 
quantity  during  the  interval  of  the  falling  and  rising  again  of  the 
tide  to  a  certain  level,  though  the  sluice  is  kept  closed  more  than 
half  the  time;  but  as  the  navigation  requires  the   river  water 
to  be  about  11  feet  higher  than  low-water  spring  tides  in  the 
Huml)cr,   the  sudden  floods  are  not  evacuated  with  snfiicient 
rapidity,  and  a  defective  drainage  is  the  consequence.     As  the 
spring  tides  rise  here  to  the  average  height  of  about  22  feet 
(much  more  in  some  instances),  and  the  surface  of  the  land  is  in 
the  centre  of  the  district  9  feet  beneath  high- water  mark,  there 
will  be  about  2  or  3  feet  fall  from  the  surface  of  the  soil  to  the 
level  of  the  water  in  the  river,  but  at  neap-tides  considerably  less ; 
ivcid  if  this  fall  could  be  maintained  a  sufficient  drainage  would 
ensue.f     But  in  order  to  receive  the  waters  from  uplands  of  six 

*  Two  sluice-gates  were  provided  for  each  opening  in  the  sluice:  they  are  self- 
acting,  being  shut  by  the  dde,  and  opened  by  the  head  of  fresh  water  as  soon  as  the 
tide  &lls  below  the  level  of  the  water  inside.  The  openings  are  also  fiimished  with 
draw-doors,  for  regulating  the  navigation  level  (which  is  13  feet  8  inches  above  the 
sill),  and  to  preserve  a  depth  of  8  feet  9  inches  at  Brigg,  which  is  nine  nules  distiiity 
and  6  feet  6  inches  at  Haarlem- Hill  lock,  eighteen  nules  distant. 

t  The  drainage  of  the  northern  parts  of  the  level  is  assisted  by  small  drains  haviJig 
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times  the  area  of  the  flat  without  overflowing,  the  river  oaght  to 
be  kept  as  low  as  possible  before  the  rains  come  on.  As  it  is, 
the  channel  being  sufficiently  full  before  the  floods  descend,  and 
the  water  from  the  southern  extremity  of  the  level  having  to  flow 
18  miles  along  a  flat  course,  the  water  is  raised  by  the  high  land 
streams  above  the  surface  of  the  land  for  some  time  before  the 
sluice  at  the  river  mouth  increases  its  discharge,  and  thus  the 
carrs  at  Waddingham,  Snitterby,  Kelsey,  &c.,  are  often  flooded 
for  several  days  until  the  river  subsides.  This  evil  is  mitigated 
in  some  degree  by  the  perfection  of  the  interior  drainage,  so  that 
the  water  is  not  allowed  to  remain  long  upon  the  land  after  the 
river  water  has  sunk  to  its  proper  level.  These  floodings,  how- 
ever, must  occasion  a  serious  injury  to  the  soil  and  crops,  and 
tend  to  choke  up  the  few  under  drains  which  have  been  laid  in 
some  parts  of  the  flat.  A  steam-engine  has  been  erected  to  drain 
two  parishes  in  one  of  the  worst-drained  localities,  and  its  action 
has  hitherto  been  attended  with  benefit.  The  district  requires  to 
be  flanked  on  both  sides  with  adequate  catch-water  drains,  formed 
at  a  higher  level  than  the  main  drains,  and  arranged  with  sepa- 
rate sluices  for  discharging  into  the  Humber.  These  might 
also  be  employed  to  feed  the  navigation  and  to  irrigate  the  level 
when  requisite. 

This  system  of  separating  the  drainage  of  the  high  lands  from 
that  of  the  low  lands  was  recommended  by  Mr.  Rennie  in  1801, 
founded  on  the  observation  that  the  greater  force  and  rapidity 
with  which  the  water  from  the  upper  districts  reached  the  river 
than  those  from  the  lower  had  the  effect  of  driving  the  latter 
over  the  level,  the  sluices  being  inadequate  to  discharge  the 
entire  bulk  of  water  during  the  periods  while  the  tide  permitted 
the  sluice -doors  to  remain  open.  If  catch-water  drains  were 
constructed  along  the  whole  level  on  each  side,  considerable 
ad\^ntage  might  be  gained  by  adopting  the  further  reconmiend- 
ation  of  Sir  John  Rennie,  viz.,  the  formation  of  reservoirs,  with 
overfalls  and  weirs  to  receive  the  sand  and  mud  brought  down 
from  the  upper  part  of  the  country,  and  thus  prevent  its  accumu- 
lation in  the  river.  There  is  an  ancient  sewer  running  from 
Ferraby  towards  Elsham,  which  intercepts  the  water-brooks 
from  the  hills,  but  the  low  lands  have  likewise  to  drain  by  it ; 
and  as  there  is  a  breadth  of  very  wet  and  rushy  land  between  it 
and  the  hills,  near  Ferraby,  Horkstow,  Saxby,  &c.,  a  drain  is 
still  needed  on  a  higher  level  to  prevent  the  Wold  waters  from 
descending  to  the  vale.     The  Ancholme  carrs  are  also  subject 

separate  outlets,  but  the  rising  of  the  tide  causes  a  loss  of  time  for  discharge,  and 
floods  are  not  unfirequent  In  Worlaby  carrs  50  acres  of  wheat  were  so  much  de- 
stroyed in  the  autumn  of  1848  that  it  had  to  be  sown  again  in  the  next  spring, 
quality  and  quantity  greatly  falling  off. 
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to  occasional  inundations  of  the  Humber,  and  the  barrier  banks 
arc  attacked  by  the  tides  in  a  peculiar  manner.     The  sea-banks 
ii\onjr  the  whole  Lincohishire  coast,  and  the  long  lines  of  em- 
bankment wliich  restrain  the  fen  rivers,  are  subject  to  the  wea^ 
ing  action  of  the  waves   and  the  pressure  of  water ;    but  in  a 
modified   degree.     Tlie  Wash  rivers  bring  the   drainage  from 
above  5000  square  miles  of  country,  extending  into  Leiceste^ 
shire,  Buckingliamshire,  and  Suffolk,  and  issue  into  the  centre      i 
of  a  broad  bay,  these  floods  with  the  sea-water  being  warded  off 
from  the  land  by  immense  flats  of  sand.     Thus  the  shore  at  low 
water  presents  a  beach  from  2  to  3  miles  in  width,  and  it  is  only 
at  high   tide  that  the  banks  are  subjected  to  the  power  of  the 
waters  ;  if,  therefore,  they  are  of  proper  strength  and  dimensions 
little  danger  is  to  be  apprehended.     So  along  the  chief  part  of 
the  coast  wfished  by  the  open  sea,  the  banks  are  protected  by 
wide  foreshores  of  sand  and  marsh  ;  but  with  the  embankments 
on  the  Humber  tlie  case  is  very  different.     The  Humber  rivers 
radiate  to  Westmoreland,  Staffordshire,  and  Leicestershire,  drain- 
ing a  much  greater  expanse  of  country  than  that  drained  by  the 
Wash,  and  discharge  through  a  winding  estuary  rather  than  into 
a  bay.     The  sands,  instead  of  fringing  the  marshes,  have  been 
precipitated  by  the  muddy  waters  in  the  middle  of  the  Humber, 
forming  the  groat  banks  or  shoals  named  Whitton  Sand,  Old 
Warp,  Skitter  Sand,  iScc.,  and  the'  water  dividing  flows  by  two 
deep  channels  between  them  and  the  land  on  each  side.    The 
Ancholme  marshes  are  situated  just  at  a  bend  of  the  estuaij, 
opposite  to  a  projecting  point  of  the   Yorkshire  coast,    which 
serves  as  a  jetty  to  direct  the  full  force  of  the  current  against  the 
banks.  Tlie  channel  being  so  near  to  the  banks,  the  effect  of  the 
scour  upon  them  is  very  great ;  and,  besides  this,  the  tides  flow 
in  at  the  rate  of  about  8  miles  per  hour,  and  as  a  velocity  of  2 
miles  per  hour  is  sufficient  to  transport  along  the  bottom  of  a 
river  stones  the  size  of  an  cgg^  the  eroding  power  of  this  cur- 
rent may  be  readily  conceived.     This  scour,  together  with  the 
beating  of   the  waves,  eats  away  and  undermines  the  soft  warp 
soil   upcm  which  the  embankments  stand;  and  when- the  water 
has  encroached  to  the  foot  of  the  bank  it  becomes  of  little  con- 
sequence what  is  the  size  and  strength  of  the  mound,  for  the 
land  settles,  the  tides  overtop  the  bank,  and  breaches  and  flood- 
ing occur.     It  is  only  by  strict  attention  to  repairs  outside  the 
embankments  that  large  encroachments  of  the  Humber  can  be 
avoided :  where  this  is  neglected,  the  banks  are  gradually  de- 
stroyed, and  the  new  ones  that  are  erected  have  to  be  fixed  back- 
warder  on  the  land. 

Along  the  east  bank  of  the  river  Trent  is  a  breadth  of  land 
several  feet  lower  than  the  water  in  the  river  at  high-tide,  and 
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containing  probably  about  9000  acres.    The  chief  natural  water- 
course is  the  river  Eau,  descending  from  the  Cliff  and  other  high 
land  by  Corringbam,  Scotter,  &c.,  to  the  Trent  near  Butterwick. 
The  drainage  is  chiefly  a  natural  one   by  means  of  numerous 
Arains  emptying  by  sluices  into  the  river  at  low  tide.     From 
Butterwick  to  Trent  Fall  the  river  ebbs  sufficiently  low  to  allow 
^he  drains  to  discharge  their  water  without  artificial  aid,  but  this 
is  in  consequence  of  the  soil  having  been  warped  to  a  consider- 
able height,  and  thus  elevated  above  the  level  of  the  Trent  waters. 
The  drainage  is  generally  good,  but  there  are  extensive  tracts 
that  have  not  been  raised  sufficiently  high  to  be  out  of  the  reach 
of  floods,  and  the  southern  part  of  the  district  possesses  2  steam- 
engines  for  lifting  the  water.     In  the  angle  of  the  Trent,  imme- 
diately north  of  Gainsborough,  is  a  district  of  about  2600  acres, 
Called  Morton  Carr,  originally  a  very  low  and  worthless  tract  of 
Common,  but  now  warped  and  drained.     At  the  close  of  last 
Century  the  work  of  improvement  was  begun ;  catch-water  drains 
^ere  constructed  under  the  high  lands  which  surrounded  and 
divided  the  Carr,  and  warping-drains  were  excavated  across  it. 
The  lower  grounds  had  only  a  2-feet  fall  to  low-water  mark  in 
the  Trent  at  Ravensfleet ;  but  the  land  was  warped  up  several 
feet  by  artificially  directing  the  muddy  overflows  of  the  river. 
This  land,  lying  in  the  townships  of  Morton,  Walkerith,  East 
Stock  with,  Blyton,  Wharton,   Pilham,  and  Gil  by,  was  enclosed 
and  drained    under  an  Act  passed    in   1801,  but  the  drainage 
being  defective,  a  recent  Act  was  obtained  a  few  years  ago,  and 
a  powerful  steam-engine  was  erected  to  assist  the  discharge  of 
the  water. 

The  river  Trent  bounds  the  western  side  of  the  county,  from 
Newton  to  Stockwith,  by  a  tortuous  course  of  '20  miles,  and  then 
enters  the  county,  dividing  the  district  last  noticed  from  the  Isle 
of  Axholme  for  a  similar  distance,  until  it  unites  with  the  Ouse 
and  flows  onward  into  the  Humber.  This  broad  stream, 
bringing  the  floods  from  the  counties  of  Nottingham,  Leicester, 
Derby,  Warwick,  and  Stafford,  receives  the  river  Idle  at  Stock- 
with, and  afterwards  the  drains  from  the  low  lands  of  Yorkshire, 
and  carries  away  the  waters  from  about  80,000  acres  of  the  lias 
valley  and  tlie  hills  eastward,  and  from  about  50,000  acres 
forming  the  Isle  of  Axholme  westward.  This  district  consists 
of  about  30,000  acres  of  low  land  surrounding  about  20,000 
acres  of  uplands,  which  rise  like  islands  out  of  the  broad  hori- 
zontal plain ;  being  the  Lincolnshire  division  of  an  immense 
breadth  of  flat  land  lying  in  the  three  counties  of  Lincoln,  Not- 
tingham, and  York. 

Tlie  history  of  the  drainage  of  this  level  is  remarkably  inte- 
resting, both  to  the  engineer  and  agriculturist ;  but  there  is  not 
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room  here  to  notice  anything  more  than  the  more  important  cir- 
cumstances   connected  with  that  work.       Commissioners  were 
appointed  to  view  and  repair  the  banks  and  ditches  of  this  tract 
as  early  as  the  first  year  of  the  reign  of  Edward  III.     In  the  6th 
of  Henry  VI.  a  public  statute  was  enacted,  prescribing  a  form 
for  the  guidance  of  all  Commissioners  of  Sewers  accordiiigto 
the  laws  and  customs  of  Romney  Marsh  in  Kent,  and  the  few 
drainage  works  in  this  district  were  for  a  long  period  maintained 
by  various  commissioners  acting  under  that  law,  which  gave 
them  powers,  not  only  to  make  ordinances  for  the  conservation 
of  the  banks  and  marshes,  but  also  to  impress  ditch-makers  and 
other  labourers  upon  competent  wages  in  cases  of  urgent  neces- 
sity.    Notwithstanding  these  regulations,  this  district,  prior  to 
the  reign  of  Charles  I.,  was  for  the   most    part  covered  with 
water.     No  less  than  60,000  acres  were  continually  overflowed, 
so  that,  even  in  summer,  the  water  was  3  or  4  feet  deep.     Boats 
laden  with  '^  com  and  plaster"  passed  over  the  land  between 
the  Idle  and  the  Trent — "  men  rowing  also  with  lesser  boats  to 
look  swans  over  all  parts  of  it,  betwixt  Lammas  and  Michael- 
mas."    Ttiese  extensive  wastes,  instead  of  yielding  profit  to  the 
state,  "  nourished  beggars  and  idle  persons ;"  and  the  King  had 
a  chase  of  red  deer  ("  Hatfield  Chase")  through  a  large  part 
of    this  fen,  which  much  annoyed  and  oppressed  the  residne. 
King  Charles  I.  was  lord  of  the  Isle  of  Axholme,  Hatfield  Chase, 
Dikes-Marsh,  and  the  lordships  of  Wroot  and  Finningley;  and, 
to   increase    his   revenue  by  reclaiming   this   great  quantity  of 
drowned  and  boggy  ground  into  good  meadow,  arable,  and  pasture, 
amtracted  with  Cornelius  Vermuyden  (a  Dutch    engineer)  for 
the  drainage  of  the  level.     The  inundation  was  chiefly  owing  to 
the  situation  of  the  land,  which  was  lower  than  the  high  tides  of  tlic 
Trent,  and  was  intersected  by  the  rivers  Idle,  Thome,  and  Don, 
and  the  sewer  called  Bycar's  Dyke ;  but  the  upland  waters  were 
also  compelled  to  overflow  by  the  impediments  of  silt  contracted  in 
these  channels  by  the  daily  tides.     The  drainage  was  performed 
in  the  space  of  five  years,  at  a  charge  of  55,8:^5/.,  the  fresh  waters 
which  usually  overflowed  the  whole  flat  being  conveyed  into  the 
Trent  through  Snow  sewer  and  Althorpe  river,  by  sluices  which 
issued  out  the  drain-water  at  every  ebb,  and  kept  back  the  tides 
at  their  flow.     A  proportion  of  land  was  allotted  to  the  King ;  and 
Vermuyden,  together  with  his  participants  in  the  work,  received 
a  third  part  of  the  lands  {i,  e,  24,500  acres)  as  a  recompense ; 
a  corporation  or  company  of  adventurers  being  established  for 
the    perpetual    maintenance   of    the    works    by   charges    upon 
their    lands.       According    to    the     drainers,    great    stdvantages 
accrued  from  this  undertaking  (which  preceded  the  drainage  of 
the    Great    Bedford    Level) ;   a  great  part  of   Haxey  Carr  was 
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Sown  with  rape  and  corn  for  three  years  together  (not  being 
deluged  by  cither  tides  or  freshes),  and  bore  plentiful  crops.  A 
portion  of  that  low  swampy  district,  not  worth  6rf.  an  acre  pre- 
dously,  was  after  the  drainage  worth  V)s,  an  acre.  Houses  were 
Tected  in  many  parts  of  the  level  which  had  been  drowned  land, 
ind  after  the  improvements  the  grounds  were  better  worth  135.  4rf. 
>er  acre  than  2«.  an  acre  before.  Fifty  quarters  of  rape-seed 
rere  obtained  from  10  acres  of  the  drained  land  in  one  year, 
nd  sold  at  305.  per  quarter ;  and  these  watery  wastes  became 
o  well  dried  and  fitted  for  cultivation  that  the  usual  yield  per 
ere  was  3i  quarters  of  wheat,  3  quarters  of  rye,  and  8  quarters 
•f  oats,  and  in  some  cases  7  quarters  per  acre  for  six  years 
Dgether.  Though  this  can  only  refer  to  a  small  area,  it 
hows  the  skill  of  the  husbandmen  of  that  period,  and  also 
be  natural  richness  and  productiveness  of  the  soil.  The 
ribe  of  wandering  beggars,  we  are  told,  in  a  great  measure 
Lisappeared,  the  hands  being  set  to  labour  in  weeding  corn, 
>uming  earth,  threshing,  ditching,  harvest-work,  and  other 
operations  in  husbandry — the  wages  of  labourers  in  the  neigh- 
)ourhood  being  doubled  by  reason  of  this  increase  of  employ- 
nent.  Two  hundred  families  of  French  and  Flemish  Protestant 
efugees  settled  in  the  district,  and  ploughed  and  tilled  much  of 
he  adventurers'  lands  until  the  year  1642,  when  the  tranquillity 
>f  the  Isle  of  Axholme,  like  the  peace  of  the  whole  kingdom, 
vas  broken  by  the  outbursts  of  popular  indignation.  In  this  case, 
IS  in  the  lamentable  outbreaks  which  occurred  in  almost  all 
Murts  of  the  Lincolnshire  and  other  fens,  the  commoners,  taking 
ulvantage  of  the  disturbed  condition  of.  the  realm,  sought  by 
lots  and  tumults  to  regain  their  turbary,  pasture,  and  arable 
pround,  as  well  as  the  privileges  of  fishing,  fowling,  and 
mnting,  of  which  they  had  been  bereft,  and  the  result  was 
he  destruction  of  the  adventurers'  works  which  had  injured 
nstead    of  benefiting   the    commons.*      At   the    close    of    the 


*  The  nature  of  these  occurrences  appears  from  the  following  statements.  ^  The 
Cing,  being  desirous  of  improving  the  lands  which  contributed  to  his  revenue,  issued 
.  commission  to  certain  gentlemen  to  treat  and  conclude  with  those  who  claimed 
ommon  of  pasture,  by  way  of  composition,  in  land  or  money;  and  those  who  would 
lot  agree  had  an  information  exhibited  against  them  in  the  Exchequer  Chamber  by 
he  Attorney-General,  and  were  obliged  to  submit  to  his  award.  There  were  no  less 
ban  370  commoners  in  the  manor  of  Epworth  alone;  and  of  13,400  acres  in  that 
oanor,  6000  acres  lying  next  to  the  towns  (now  called  "  Open-field  lands  '*)  were 
Hotted  to  the  commoners  as  their  portion,  and  the  remaining  7400  acres  to  Sir  C. 
/ermuyden  and  his  participants  for  their  third  part  and  for  the  King's  part.  This 
ioes  not  seem  to  have  been  an  equitable  arrangement,  but  the  cause  of  dissatis&ction 
ras,  that  the  whole  of  those  who  had  interest  of  common  were  compelled  to  sell 
heir  rights  and  agree  to  the  drainage,  no  matter  what  was  their  opinion  as  to  the 
•enefits  they  should  derive :  and  it  is  matter  of  feet  that  the  number  of  those  who 
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last  century,  under  the  powers  of  an  Act  passed  in  1795,  die 
drainage  and  enclosure  of  a  greater  part  of  the  Isle  of  Axbolme 
and  other  districts  adjoining  was  enected  on  a  much  more  ade- 
quate and  permanent  system  than  tliat  which  guided  Vermuyden's 
improvements.  Several  large  drains  were  executed,  which  arc 
now  used  both  for  draining  and  warping  the  land,  a  clause  in  the 
Act  permitting  adjacent  proprietors  to  employ  them  for  the 
latter  purpose.  The  canal  running  westward  from  the  Trent  at 
Keadby  was  also  constructed  about  the  same  time,  having  a 
soakage  drain  on  each  side  of  it  for  draining  tlie  country,  and  for 
delivering  warp  on  each  side  for  several  miles  inland ;  and,  in 
case  these  side-drains  should  at  any  time  be  warped  up  by  the 
sediment,  sluices  were  provided  to  let  water  out  of  the  caiud  to 
scour  them  out  clean. 

The  general  surface  of  the  low  land  in  the  Isle  of  Axbolme 
sinks  as  it  recedes  from  the  river  Trent,  and  is  several  feet  lower 
than  the  level  of  high-water.     The  highlands  which  constitute 

dissented  from  the  undertaking  was  three  times  as  many  as  those  who  agreed  to  it 
The  whole  scheme  was  merely  a  device  for  rcpleuii:hing  the  monarch's  pnne;  vA 
though  it  might  create  a  demand  for  labour,  and  place  the  poorer  commoners  ip 
more  comfortable  circumstances,  still  it  was  like  administering  a  distasteful  medi- 
cine against  their  will,  and  while  inducing  more  comforts  it  destroyed  didr  inde- 
pendence, reducing  them  from  the  freedom  of  self-maintenance  to  a  state  of  dependeiit 
servitude.   Accordingly,  when  the  Parliament  itself  had  set  the  example  of  drayi^g 
the  omnipotence  of  the  Sovereign,  the  inhabitants  insisted  on  again  haidng  their 
rights  of  common,  refusing  to  be  any  longer  bound  by  the  King's  &cree.  In  keeping 
with  the  manners  of  the  times,  this  demand  was  enforced  by  arms, — Uiey  arose  in 
tumults,  broke  down  the  fences  and  enclosures  of  4000  acres,  destroyed  aU  the  eon 
growing,  and  demolished  the  houses.    The  flood-gates  of  Snow  sewer  were  drawn 
up,  which,  by  letting  in  the  tides  from  the  Trent,  soon  drowned  a  great  partof  Ust- 
field  Chase.   This  was  done  for  seven  weeks  together,  men  letting  in  the  tide  at  every 
full  water,  and  keeping  the  sluice  shut  at  every  ebb-—*' divers  persons  guarding  the 
sluice  with  muskets,  and  saying  that  they  would  stay  till  the  whole  level  were 
drowned  and  the  inhabitants  forced  to  swim  away  like  ducks."   Another  sluice  near 
MistertM)  having  been  pulled  down,  the  river  Trent  broke  down  the  banks  and 
overflowed  the  whole  level,  so  that  the  bams  and  stacks  of  com  were  flooded  to  at 
least  a  yard  in  height.    This  work  of  destruction  is  on  too  extensive  a  scale  to  be 
considered  as  mere  mischief,  and  evidences  a  widely  spread  discontent  among  those 
who  had  held   rights  of  commonage.     In   1()45  the  inhabitants  of  the  Isle  of 
Axholme  threw  down  a  great  part  of  the  banks,  and  filled  up  the  ditches,  patting 
cattle  into  the  com  and  pastures  of  those  that  had  been  adventurers  for  the  draining. 
A  petition  of  the  participants  against  these  outrages  states  that  after  the  expenditure 
of  at  least  200,000/.  in  these  works,  the  tenants  of  the  manor  of  Epworth  had  laid 
waste  at  least  74,000  acres  of  land,  and  destroyed  a  great  quantity  of  rape  and  corn 
growing,  by  forcibly  keeping  and  depasturing  their  cattle  thereon;  also  demolished 
very  many  houses,  burnt  others,  cut  and  bumed  the  ploughs,  beat  and  wounded 
those  that  were  ploughing,  or  ofiered  them  any  resistance,  and  resisted  the  partici- 
pants in  levying  taxes  for  the  repair  of  the  works.    The  aim  of  the  rioters  was  to 
obtain  possession  of  their  ancient  conmions,  and  the  whole  of  their  proceedings  de- 
monstrates that,  however  advantageous  the  drainers  may  have  represented  the  work 
to  be,  the  persons  who  possessed  the  first  claim  to  profit  would  mnch  rather  have 
retained  their  olden  privileges  and  habits  of  living.     Disturbances  were  continually 
kept  up  until  1714;  and  what  the  forces  of  the  army  had  been  unable  to  quell,  seem 
to  have  been  quieted  at  last  by  an  Act  of  Parliament  against  rioting. 
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about  two-fifths  of  the  whole  district,  occupy  the  central  parts,  and 
(with  an  interruption  of  low  land  between  Crowle  and  Bel  ton) 
stretch  in  swelling  hills  between  Crowle  and  Haxey,  dividing 
the  low  land  into  two  portions,  the  lowest  of  which  is  on  the 
western  side.  The  general  drainage  of  the  flat  is  westward  from 
the  Trent  Bank  to  the  Folly  Drain,  New  Idle  Drain  and  others, 
which  traverse  the  lower  grounds,  and  then  empty  into  the  Trent 
at  and  near  Althorpe.  The  northern  part  has  main  drains 
emptying  into  the  same  river.  In  consequence  of  the  slope  of 
the  surface  away  from  its  outfall,  the  natural  rivers  (as  in  the 
southern  Fens)  had  to  pursue  a  circuitous  course  in  order  to 
discharge,  as  may  be  seen  by  the  remaining  channel  of  the  old 
Don,  and  Vermuyden  began  his  work  by  cutting  straight  drains 
to  conduct  their  jvaters ;  but  he  fell  into  a  great  error, — that 
of  conducting  the  drainage  water  to  the  wrong  outfall.  Pro- 
bably from  omitting  to  take  levels  of  the  country,  he  chose  Snow 
sewer  and  Althorpe  sewer  for  his  chief  outfalls  ;  but  as  these 
outlets  arc  many  miles  above  Trent-fall,  and  as  the  river  has  a 
fall  of  6  inches  per  mile  nearly  all  the  way  down,  a  considerable 
fall, — enough  to  make  a  complete  instead  of  a  bad  drainage, — 
was  lost.  If  he  had  taken  his  principal  drain  to  the  broader 
river  Ouse  there  would  have  been  5  or  6  feet  better  fall, 
because  the  fall  from  the  outlet  sluice  to  the  Humber  would 
have  been  so  much  less ;  and  there  would  have  been  a  natural 
drainage  for  the  western  and  southern  low  grounds  which  have 
been  forced  by  this  unfortunate  blunder  to  adopt  an  artificial 
drainage. 

The  lower  part  of  the  Isle  of  Axholme,  adjoining  the  lower 
levels  in  Yorkshy'e,  previous  to  the  introduction  of  steam- engines, 
was  principally  drained  by  small  scoop -wheels  worked  by  horse 
power.  Almost  every  farm  possessed  one  of  these  machines ; 
but  the  drainage  was  very  imperfect,  and  was  attended  with  a 
great  waste  of  horse-flesh.  In  moderate  rains  the  farmers  were 
able,  by  these  means,  to  keep  the  land  tolerably  clear  of  water ; 
but  if  the  rains  were  of  any  long  continuance  horse  power  proved 
ineffectual,  and  the  low  lands  were  frequently  inundated  for  a 
considerable  time.  Windmills,  which  formed  the  first  means  of 
artificial  draining,  universally  employed  in  the  great  Bedford 
Level  and  the  fens  of  South  Lincolnshire,  have  never  been 
used  for  that  purpose  in  this  district,  probably  owing  to  the 
preference  of  the  occupiers  for  a  system  entailing  great  expense 
and  inconvenience  rather  than  for  a  method  which,  though  com- 
paratively cheap,  is  often  entirely  useless  during  the  wettest  and 
most  urgent  seasons.  Within  the  last  twenty  years  the  steam- 
engine  has  been  introduced :  during  the  last  tliree  or  four  years 
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there  has  been  a  great  extension  of  this  powerful  and  unfailing 
agent  as  a  means  of  drainage,  and  it  is  tliought  that  steam^ngines 
will  become  general  throughout  the  district.  It  is  commonly  sup- 
posed that  the  scoop-wheel,  such  as  is  usually  worked  by  wind- 
mills, is  inferior  to  the  pump,  but  in  the  Isle  of  Axholme  it  is 
found   to  be  otherwise.     At  one  period  lift-pumps  were  em- 
ployed in  connexion  with  the  steam-engines,  but  they  were  expen- 
sive, troublesome,  and  liable  to  get  out  of  repair,  and  besides  this 
they  would  not  perform  half  the  amount  of  work  that  the  wheels 
will.     At  the  present  time  there  is  only  one  engine  that  works 
a  pump — ^viz..  Sir  Robert  Sheffield's,  at  Butterwick, — and  this, 
owing  to  the  inefficiency  of  the  pump  system,  and  insufficient 
power  of  the  engine,  is  quite  inadequate  (we  have  been  told) 
to  perform  the  duties  required  of  it.     For  a  description  of  a 
scoop-wheel  the  reader  is  referred  to  the   cut  at  the  cdose  of 
this  section.     The  size  of  the  wheels  varies  according  to  the 
height  of  the  head  of  water  against  which  they  have  to  throw, 
the  quantity  of  water  to  be  lifted,  and  the  power  of  the  engine. 
When  the  wheel  dips  5  feet  below  the  drain-water  level,  and  the 
level  of  the  water  in  the  receiving  drain  is  5  feet  above  that  in 
the  delivering  drain,  the  diameter  of  the  wheel  should  be  28  or 
30  feet;  and  if,   with  the  same  dip,  the  head  be   10  feet,  the 
diameter  ought  to  be  35  or  even  40  feet.     The  reason  for  this  is, 
that    the    space    between   the   ascending   float-boards   remains 
charged  with  water  until  it  reaches  the  surface  of  the  water  in 
the  river  or  reservoir ;  and  if  this  surface  be  higher  than  the 
wheel -axis,  or  centre,  the  boards  will  be  unable  to  shoot  off  all 
the  water  they  have  raised,  and  will  consequently  allow  a  large 
portion  to  fall  over  again  into  the  trough  from  whence  it  was 
taken.     As   respects   the  horse-power   per  acre   required,  that 
depends  u{)on  the  height  to  which  the  water  must  be  lifted,  and 
the  suddenness  of  the  floods  which  limit  the  time  in  which  the 
work  must  be  performed  ; — it  is  calculated  that  as  water  weighs 
10  lbs.  per  gallon,  a  horse's  power  will  raise  330   gallons,  or 
52*8    cubic    feet,   10  feet  high  per  minute,  and  that  a  steam- 
engine  of  10  horse  power  will  raise  and  throw  off  the  drainage 
water  due  to  a  district  of  1000  acres  in  each  month,  in  about  20 
days,  working  1 2  hours  a  day ;  but  the  actual  horse-power  and 
expense  per  acre  for  coal,  &c.,  under   different  circumstances, 
must  be   sought   in   the   details  given  in  this  Report  and  the 
"  Report  on  the  Fens."* 

The  following  are  estimations  of  several  particulars  concerning 
the  steam-engines  in  this  level : — 

*  Journal,  vol.  viii. 
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Name  of  Knjjine. 


Soss  Engines  . 
Heck-dike  Engine 
R.  J .  Atkinson's  . 
Kelsey's    .     . 
Low  Level 
xjeiK.  s  •     •     •      • 
Jaques' 
Broughton's    . 
Hirst  Priory  . 
Butterwick 
Kelfield     .     .     . 
Carr's  .... 
Wm.  Pearson's    . 
New  land  . 
Gtfrvase's  . 


Acres 

Horse- 

Drained. 

power. 

6000 

80 

1000 

15 

400 

8 

300 

4 

300 

5 

150 

5 

100 

3 

1000 

20 

5000 

60 

600 

20 

100 

5 

300 

8 

200 

8 

400 

16 

300 

5 

Engine  used. 

Extreme 
Lift. 

Feet. 

Scoop-wheel 

10 

>  > 

10 

1  9 

4 

> » 

4 

» » 

4 

J  » 

4 

»  i 

4 

i  > 

4 

» > 

8 

Pump  .     . 

8 

Scoop-wheel 

6 

> » 

4 

1  > 

4 

» > 

4 

> » 

4 

The  Soss  works  of  drainage  have  two  engines  of  40  horse- 
power each,  draining  a  district  of  about  6000  acres.  The 
engines  drive  two  large  scoop-wheels  capable  of  lifting  the  water 
up  to  J  2  feet:  the  outfall  is  the  river  Trent  at  Stockwith.  In  time 
of  floods  the  river  does  not  ebb  out  so  low  by  10  feet  as  at  other 
periods ;  when  this  is  the  case  the  engines  on  the  main  drains 
have  to  lift  the  water  from  8  to  10  feet.  The  Heck-dike  engine 
has  also  its  outfall  in  the  Trent,  and  has  to  contend  with 
difficulties  similar  to  those  of  the  Soss  works.  These  engines 
drain  a  district  of  land  in  Nottinghamshire,  but  immediately 
adjoining  the  low  levels  in  the  Isle,  and  in  fact  forming  a  part  of 
the  same  level.  The  Hirst-Priory  engine  (about  li  miles 
south  of  Crowle)  drains  about  5000  acres,  lifting  the  water  into 
one  of  the  main  drains  which  has  its  outfall  in  the  Trent  at 
Althorpe.  These  constitute  the  public  steam-engines;  the 
remainder  of  the  engines  are  small  ones,  erected  for  the  purpose 
of  draining  small  districts  or  single  farms.  They  lift  their  water 
into  the  nearest  drains  communicating  with  the  river  Trent,  and 
are  not  required  to  raise  the  water  more  than  4  feet  at  any  time. 
They  serve  their  respective  districts  better  than  the  larger  engines 
do  theirs,  and  are  more  economical.  The  cost  per  acre  of  the 
steam  dtainage  of  course  varies  materially  according  to  the  season 
and  the  nature  of  the  weather :  in  winter  the  downfall  is  greatest, 
and  the  evaporation  least,  and  in  summer  vice  versa  ;  so  that  the 
chief  part  of  the  work  is  effected  during  the  former  portion  of 
the  year — the  amount  of  water  thrown  out,  and  consequently 
the  proportion  of  expense  incurred,  depending  entirely  upon  the 
relative  degrees  of  downfall  and  evaporation  throughout  the  year. 
Some  years,  therefore,  bring  heavier  charges  than  others  ;  but 
the  average  cost  will  be  from  2*.  to  5*.  per  acre.     Steam  power. 


326  Farming  of  Lincolnshire, 

as  before  observed,  is  likely  to  be  adopted  over  a  much  greater 
portion  of  the  level  tl.an  at  present:  for  besides  being  necessary 
for  the  good  drainage  of  tlie  low  sand  and  peat  which  lies  too  far 
from  the  Trent  to  be  raised  by  the  process  of  warping,  in  some 
cases  the  warped  lands  themselves,  though  their  surface  has  been 
heightened  fn)m  \\  to  3  feet,  and  of  course  has  a  better  drainage 
than  the  land  not  warped,  will  not  be  eflFectually  drained  without 
mechanical  assistance. "**     In  some  parts  of  the  level  during  dry 
seasons  water  is  admitted  from  the  liigh-level  drains,  and  in  the 
present  condition  of  the  drainage  in  those  localities  this  supply  is 
found  to  be  useful  and  advantageous.   There  is  now  an  excess  of 
moisture  in  winter  and  a  scarcity  in  hot  weather,  so  that  plants 
are  rendered  sickly  by  the  damp  atmosphere  and  saturated  earth 
of  one  season,  whilst  their  dry  leaves  are  parched  by  the  heat  and 
their  roots    suffer  a  famine  of  liquid    food    during   the  other. 
Owing  to  the  wetness  of  the  soil,  the  particles  in  drying  come 
into  such  close  cohesion  that  the  mass  in  a  great  measure  loses  its 
capacity  for  retaining  moisture,  the  ground  becomes  parched  and 
arid  in  the  summer,  and  vegetation  can  find  no  nutriment ;  to 
refresh  and  vivify  the  crops  the  lands  are  then  fed  with  water 
from  the  drains,  and  an  immediate  benefit  ensues.     But  if  the 
soil  were  never  allowed  U)  fill  itself  with  cold  moisture,  and  the 
water  in  tlie  ditches  were  kept  3  or  4  feet  below  the  surface  all 
winter;    if  the    subsoil,  no  matter  how  loose  and  sandy,  were 
thorouglily  well    under-drained   to  the  same  depth ;  would  not 
the  soil  preserve  during  the  summer  that  segregation  of  particles 
which  enables  it  to  hold  moisture,  and,  instead  of  pinching  and 
stunting  the  root  fibres,  present  a  free  and  nourishing  medium 
for  their  growth?     This    inquiry   may  hereafter   be    answennl 
in  the  anirinative   by  those  who  sliall  experience  its  truth,  for 
though  it  must  result  from  a  natural  drainage,  it  is  not,  therefore, 
a  desideratum  out  of  reach,  there  being  no  physical  obstacle  to 
the  draining  of  this  level  by  tlie  natural  fall  of  the  waters  to  sea. 
Steam  has  effected,  and  will  yet  effect,  great  improvements  here; 
but  the  "  only  perfect  system ''  of  drainage  is  certainly  prac- 

*  For  the  information  of  tliose  wlio  have  occasion  to  make  use  of  steam-power  for 
draining  their  farms,  the  following  estimate,  hy  a  very  intelligent  occupier  in  the 
Isle  of  Axholme,  is  here  subjoined.  The  engine  which  drains  his  fetnn  of  400  acres 
is  a  portable  one  of  eiglit  iiorse  power.  He  uses  it  for  thrashing  com,  and  when 
retjuisite  takes  it  to  the  scoop-wheel,  which,  with  its  driving  machinery,  it  per- 
manently set  down.    The  cost  per  dcre  for  drainage  alone  is  thus  computed:^ 

£   s,   d. 
C  8t  of  engine  and  driving  gear,  scooping-whecl,  &c.,  250/., 

at  10  per  cent.  .  .  ,  .  ,  ,  .  .  25  0  0 
Coals,  1(»  tons  at  10.«.  (amounting  only  to  ,V.  per  acre)  .  5  0  0 
Wages,  oil,  tallow,  &c.    .         .         .'        .         .         .  .         5    0    0 

400  acres  at  Is.  9r/.  per  acre  ....     £35     0    0 
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ticable,  and  perhaps  advisable.  The  following  is  the  opinion  of 
3ne  whose  kindness  has  furnished  the  chief  facts  that  have  been 
adduced  respecting:  the  Isle  of  Axholme  : — If  a  large  main  drain 
were  cut  from  "  Idle- stop"  to  the  conjunction  of  the  Trent  and 
Ouse  with  the  Humber  at  Trent  fall,  it  would  eflFectually  drain 
the  whole  neigh bourliood  comprised  within  the  Isle  levels,  as  well 
as  the  adjoining  lands  in  Yorkshire  and  Nottinghamshire.  This 
drain  would  pass  through  the  lowest  lands  in  the  district,  and  its 
outfall  would  be  at  least  10  feet  lower  than  that  at  Althorpe  ;  it 
would  also  possess  the  natural  advantage  of  having  no  fresh  water 
except  its  own  to  contend  with.  The  Trent  being  narrow  at 
Althorpe,  the  freshes  rise  to  a  considerable  height ;  whereas  at  the 
Trent  fall,  where  the  junction  with  the  Humber  is  effected,  the 
area  of  the  river  becomes  very  great,  and  the  freshes  have  very 
little  effect  in  varying  the  ebb  or  level  of  low  water.  The  drain, 
if  cut,  must  be  a  tidal  one,  and  not  less  than  200  feet  wide  at  the 
bottom.  The  water  should  pass  into  it  from  the  minor  drains  by 
means  of  self-acting  sluices.  The  water  from  Bawtry  (in  Notts) 
now  passing  through  Bycar-dike  to  Stockwith,  would  enter  it  at 
Idle-stop,  and  would,  with  the  assistance  of  other  inlets,  be  suffi- 
cient to  keep  the  new  river  open  and  cleansed.  The  new  river, 
being  a  tidal  one,  would  be  used  with  great  and  perfect  success 
in  warping  the  adjoining  lands,  more  than  20,000  acres  of  which 
might  be  warped  by  it,  which  cannot  he  done  by  the  river  JVent, 
This  opinion  accords  with  the  Reports  of  Smeaton  in  1776,  of 
Rennie  in  1813,  and  of  a  committee  appointed  in  1828  ;  the  latter 
projecting  "  the  complete  drainage  of  more  than  100,000  acres, 
the  warping  of  15,000,  which  would  alone  add  20,000/.  a  year  to 
their  value,  and  procuring  a  navigation  to  the  whole,"  the  esti- 
mated expense  being  350,000/.  It  is  for  the  proprietors  to  deter- 
mine whether  the  immense  advantages  accompanying  a  good 
natural  drainage,  and  the  creation  of  so  vast  an  amount  of  fertility 
by  the  process  of  warping,  would  not  remunerate  them  for  the 
outlay  required  in  such  an  undertaking. 

This  imperfect  sketch  of  the  Lincolnshire  drainages  has  un- 
avoidably occupied  a  large  space,  but  simply  because  the  subject 
could  not  be  treated  with  justice  within  narrower  limits,  its  im- 
portance claiming  a  separate  report  for  itself.  Although  this 
county  comprises  within  its  borders  but  a  very  small  portion  of 
the  Bedford  Level,  it  possesses  an  immense  extent  of  low  land 
on  a  dead  level,  below  the  tides  of  the  ocean,  and  divided  into  a 
variety  of  districts,  each  with  its  peculiar  contrivances  and  great 
works  of  drainage,  such  as  have  now  passed  under  consideration  ; 
and  when  we  consider  the  extent  of  the  contiguous  flats  of  Hol- 
derness,  Walling  Fen,  &c.,  in  Yorkshire,  of  the  Bedford  Level, 
of  the  East  Norfolk  lowlands,  &c.,  what  a  magnitude  and  mul- 
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tiplicity  of  works,  and  what  a  number  of  skilful  appliances,  are 
to  be   found  in  the  whole  extent  of  marshes  and  fens  in  the 
eastern  counties  of   England !     But  Lincolnshire,  when  taken 
alone,  contains  subjects  of  great  interest  connected  with  its  bw 
lands,  especially  its  long  and  firm  embankments,  its  immense 
excavations  of  drains   and  rivers,  the  great  works  of  its  im- 
proved outfalls,  the  employment  of  horses,  wind,  and  steam  Jot 
drainage,  and  the  formation  of  new  land  stolen  from  the  tides. 
It  is  a  gratifying  fact,  that,  while  the  men  of  Lincolnshire  have 
gained  renown    by  their   skilful    high  land   management,  diey 
have  aUthe  same  time  defended  from  the  sea  a  tract  equal  ta 
nearly  one-third  of  all  their  county :  so  that,  if  the  banks  weie 
to  be  thrown  down,  Lincolnshire  would  be  reduced  to  the  figure 
and  dimensions  represented  by  the  coloured  portion  of  the  map 
accompanying   this  Report.      It  is  pleasing   also  to  view  the 
systems  of  artificial  drainage,  where  the  tall  smoke-breathing 
chimney  and  the  massive  machinery  give  an  air  of  manufacturing 
industry  to  the  labours  of  agriculture,  impressing  upon  the  mind 
the  fact  of  husbandry  being  in  effect  the  fabrication  of  meat 
and  bread  from  raw  inedible  materials  by  the  toil  and  ingenuity 
of  man. 

With  regard  to  the  aggregate  amount  of  wind  and  steam  power 
now  in  use  in  Lincolnshire  for  the  purpose  of  drainage — there 
will  probably  be  less  than  10  wind-engines  when  the  Black 
Sluice  improvements  are  completed  ;  at  present,  in  the  Witham 
Fifth  district  and  the  Black  Sluice  drainage,  there  are  about  40 
windmills  at  work.  The  precise  number  of  steam-engines  has 
not  been  ascertained,  but  the  following  estimation  is  near  the 
truth  : — 


Locality. 


Deeping  Fen 

Pinchbeck  Fen 

Spalding  and  Pinchbeck   .     . 

Bourn  Fen 

Witham  Fens,  &c. 
Ancliolme  Flat,  Isle   of  Ax- 

holmc,  and  low  lands  east 

of  Trent. 

Total  number  of  Engines 


Number 

of 
Engines. 


3 
1 
1 
1 
11 
18 


35 


Variation  in 
Power. 


10  to  80  horses. 


10  to  40  horses. 
4  to  60     , , 


CombiiMd 


150  horses. 

20     ,, 

20     ,, 

30  ,, 
270  ,, 
320     ,, 


Aggregate  power,  810  horses. 


Tliero  aro  upwards  of  35  steam-eno:incs,  having  an  average 
power  of  about  22  iiorses  each,  draining  nearly  80,000  acres  of 
land,  and  lifting  the  water  from  3  tr)  12  feet  high,  on  an  average 
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bout  7  feet."  The  lands  thus  drained  therefore  resemble  the 
'ulders  of  the  Netherlands  on  a  smaller  scale,  but  much  more 
(Tectually  drained ;  the  water  being  there  elevated  in  successive 
fls  to  the  height  of  20  or  more  feet,  from  millions  of  acres  of 
mbanlced  lands  ;  but  with  this  disadvantage,  that  the  motive  force 
I  wind  instead  of  steam. 

In  Arthur  Young's  "Survey"  of  this  county,  in  1799,  it  is 
tated  that  there  were  at  that  time  66,000  acres  of  low  lands  not 
^un  to  be  drained ;  but  at  the  present  time  all  the  fen  and 
larsh  lands  enjoy  what  Young  would  have  thought  an  exceedingly 
ood  drainage,  and  there  are  constant  improvements  going  on 
'hich  give  a  promise  of  the  time  when  a  deep  and  permanent 
ubsoil-drainagc  will  become  practicable  and  universal. 
ExFLAHAinRi  Dbawino  of  i.  Scoop-Wbeel. 


.Seoop-- 

(Ibrteuid  ebalf  H 

L  11 

minute.     ■        lt»,l. 

boud.  • 

re  b  f«t  in  lunglh,  and  may  bs  fi 
■  Iha  enein*  ini  the  hcwl  of  vUtt 

urn  20  Incbn  10  H  1 

reel  io  breirtl 

«h^^f''tE.wW 

^iii^lo^itlbe 

B«U  bet>«! 

,  Curve  t 

•I  nuBonry  atting  elm  to  the  end 

•  oT  lb.  KotU.  uA  1 

.  well.)  fonnlng  ih. 

"l^oio" 

Jpon  tW  mnd-thtft  of  the  ■teun-t 

rDll'ie,  taiini  inter 

nellT  iritb  1  1 

loDthrd  wheel  on  the 

ntoheve  .«n.IlBrpiniDn  working 

■  tepude  toodted- 

rdn.  a  fra  d«p.     Tlw  wiler-ievt 

,  M.iD  d 

mrfueofthel 

•nd  when  the  wbeel 

hu  la  til 

.Udip{!.fnrti.i«lll,e«i.  Ibol 

Id  depth  lertbeloxll 

ie  HoUi  or  Imd 

lee  Tor  the  puege  of 

tl.f  »iwr  9  («t  higlier  thu  IhU  1 

l««.theUnd.    Thi. 

of  a  feel,  »ii!.  Ihe-dip-  of  s  fwt,  mik.  11  fcffl  "1 

.■'    If  only  hilf  the 

Icnml'  o 

rthe  ll«Ii  »u  imneiKd,  Uie  "be4d"  vonU  be  Kreiter.ind  Ihe  " 

'dip"  tsHi  but  the 

"I.S.d.l 

™l  dip,"  or  eiUeme  height  w. hi. 

uldbet)ie*ui 

([.t*.of.«i»llock 

,  B  u  to  prei 

'.vl  tbewnlerlD  the 

river  fro 

m  flo-ing  b«k  upon  tb,  -h«l  1. 

'  It  must  Ih  iKime  in  mind  that  Ihcee  figures  refer  solel;  to  this  county.  If  tlie 
edforil  Level  lie  included,  the  total  area  under  steam  drainage  will  be  Bomelliiitg 
ke  iiOjOOO  acres;  the  number  of  sicam-enginea  about  80;  besides  about  BIO  irind- 
Ulf  draioing  other  lands. 
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3.   The  peculiarities^  whetJier  advantage(yu8  or  defective^  in 
agricultural  management. 

The  general  farming  of  Lincolnshire  has  been  affirmed  by  an 
intelligent  observer  to  be  superior  to  that  of  the  far-famed  East 
Lotliian,  and    mainly  because  the  barren  wastes  of  the  former 
have  been  artificially  made  to  emulate  the  native  productiveness 
of  the  latter  district ;  and  if  the  luxuriant  grazing  lands  constitute 
"  tlie  glory  of  Lincolnshire,"  the  Heath,  Qiff,  and  Wold  hills 
must  be  considered  imperishable  monuments  of  the  energy  and 
ability  of  its  cultivators.     Mr.  Pusey,  in  his  paper  on  the  agri- 
cultural improvements  of  this  county,*  has  contrasted  the  state  of 
these  high  lands  in  1842  with  what  it  was  prior  to  1800;  but  a 
repetition  here  of  some  of  the  facts  is  absolutely  necessary,  in 
order  to  give  a  just  distinction  and  prominence  to  the  merits  of 
tlie  farming  in  1840,  as  now  to  be  detailed.     Although  the  oolite 
limestone  and  chalk  ranges  are  entirely  disconnected  and  distant 
from  each  other,  still,  as  they  have  undergone  a  contemporaneous 
improvement,  and  exhibit  a  similarity  in  their  systems  of  hus- 
bandry, it  is  proposed  to  notice  them  successively,  and  afterwards 
to  describe  the  farm  maiiagemont  of  adjacent  districts. 

The  clialk  IVolds — which,  constituting  much  the  largest  and 
most  important  district,  d(^mand  the  first  attention — were,  in  the 
middle  of  the  last  century,  a  succession  of  rabbit-warrens  from 
south  to  north.     Fifty  years  ago  they  had  been  so  far  improved 
that  many  thousands  of  acres  of  open  field  were  subdivided  by 
enclosures,  and  the  four-field  system  of  cropping  had  established 
itself  over  large  breadths  of  land.     Still,  warrens  overspread  a 
wide  tract  of  the  loftier  hills,  and  tlie  surface  was  covered  with 
gorse  for  many  miles.     Fences,  however,  have  since  then  extended 
rapidly  in  every  direction,  and  all  the  open  fields  have  disappeared^ 
a  great  part  having  been  enclosed  within  the  last  thirty  years. 
Tlie  gorse  has  been  grubbed,  the  rough  sward  burned,  and  all 
the  warrens,  with  one  or  two  exceptions,  have  been  brought  into 
good  cultivation.     No  portion  of  the  ground  has  been  allowed  to 
remain  (as  on  the  Downs  of  southoni  lllngland)  a  tract  of  sheep- 
walks  in  its  primitive  vegetation  of  heath  and  fern,  but  the  highest 
points  are  all  in  tillage,  and   the  whole  length  of  the  Wolds  is 
intersected   by  neat  white-thorn  hedges,  the  solitary  furze-bush 
appearing  only  where  a  roadside  or  plantation  border  offers  an 
uncultivated  space.     And  th(;  whoh?  of  the  improvements  have 
been  accom])lislie(l  on  a  grand  scale  :    the   holdings   are  large, 
there  being  scarcely  a  singhj  farm   under  the  size  of  300  acres ; 
many  contain  SOO,  1000,  1500,  and  more  acres,  and  there  is  one 

*  Journal,  vol  iv.,  1843. 
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i^ithcall  estate)  of  2300  acres.*      The  fields  are  all  of  a 
tionatc  magnitude,  varying  generally  from  30  to  100  acres, 
:ing  to  the  eye  of  a  stranger  the  aspect  of  open-field  lands, 
ices  being  often  concealed    by   the   surface  swelling  into 
)r  descending  steeply  into  deep  hollows.     There  is  only  a 
proportion  of  grass-land,  which  is  found  beside  the  rivu- 
the  valleys,  and  is  mostly  mown  for  hay.     The  soil  being 
ew  inches  in  depth,  and  often  containing  a  large  propor- 
flints,  naturally  possesses  very  little  fertility — often  being 
sand,  not  strong  enough  naturally  to  grow  turnips — so  that 
mers  were  at  first  obliged  to  make  a  soil,  and  must  now 
in  its  new-bom  productiveness.    The  three  principal  means 
ch  this  is  done  are  the  processes  of  chalking  and  boning, 
inuring  with  sheep.     A  dressing  of  80  or  100  cubic  yards 
re  of  chalk  is  spread  upon  the  land,  and  then  a  crop  of 
is  obtained,  if  possible,  being  sown  with  seeds  for  grazing, 
eds  are  grazed  with  sheep  two  years,  the  sheep   being  at 
le  time  fed  with  oilcake ;  and  then  the  land  will  be  capable 
lucing  a  fine  crop  of  oats.     Bones  are  also  used  frequently 
J   barley  crop,  and  when    they  first  came  into   use   were 
upon  the  land  in  a  chopped  state,  neither  broken  nor 
1,   and  as  much  as  40  or  even  50  bushels  per  acre.     The 
and  sheop-feeding  are  in  constant  operation,  but  chalking 
ired  only  at  intervals  of  a  few  years.     On  the  western  side 
Void  district,  wherever  the  chalk  adjoins  the  white  or  blue 
n  extensive  application  of  it  is  made  to  the  surface.     Thus 
se  quantities  of  earth  and  stone  have  been  added  by  manual 
and   horse-carriage  to  the  thin  covering  of  original  soil ; 
asides  this,  the  soil  is  being  continually  deepened  by  deep 
ing,  the  chalk  fragments  thus  brought  to  the  surface  crum- 
nto  mould.     By  these  means  is  secured  the  existence  of  a 
proper  texture  and  capacity,  and  the  land  is  then  fertilized 
fecundity  maintained  by  an  incessant  application  of  sheep- 
',  farm-yard  dung  enriched  with  artificial  food,  and  pur- 
manures  of  various  kinds.     The  lowland  farmer  of  rich 
[>uld   be  appalled  at  the  prospect  of  laying  out  so  much 
before  a  crop  could  be  obtained  ;  and  feels  a  becoming 
for  the  intelligence  and  responsibility  involved  in  the 
tion    and     high    management   of    a   thousand-acre    Wold 


corroboration  of  the  above  statement,  it  may  be  mentioned  that,  at  a  public 
held  at  Caistor  a  short  time  ago,  there  were  present  about  40  tenant  farmers, 
that  town  would  be  a  convenient  market,  whose  average  occupation  was 
li<H)  acres  each. 

critoriou  of  the  scale  on  which  business  is  conducted,  it  may  be  stated  that 
:ull  farm  has  three  fixed  steam-engines  upon  it,  and  the  land  is  worked  by 
lan  seventy  regular  horses. 
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The  two  crops  upon  which  the  success  of  chalk  fanning  de- 
pends are  turnips  and  seeds ;  the  whole  of  the  former  and  moit 
part  of  the  latter  being  consumed  on  the  land  by  sheep.    The 
com    crops    are    wheat,    oats,    and    barley.      The    four-couTBC 
system  of  manatrcment,  viz.,  1.  turnips;    2.  barley;  3.  seeds; 
4.    wheat — extensively  prevails,  but  cannot  be  denominated  the 
"  Wold  system,"  as  over  a  great  part  of  the  district,  and  espe- 
cially adjoining  the  heavier  soil  on  the  eastern  slopes,  the  barley 
is  found  to  have  too  strong  a  straw  after  turnips,  thus  injuring 
the  young  clover  ;  and  the  farmers  therefore  practise  a  five-field 
course  of, — I.  turnips;  2.  oats;  3.  wheat;  4.  seeds;  5.  wheat: 
and  particularly  in  the  northern  parts  is  an  alternating  four  and 
five  course  rotation,  the  fifth  course  arising  from  grazing  seedi 
two  years ;  the  two  together  forming  a  nine-course  rotaticHi.   The 
variations  from  these  general  methods  are  many ;  among  othen, 
when  the  turnips  have  been  early  eaten  off,  the  land  is  sown  with 
2.  wheat,  followed  by  3.  seeds,  and  4.  oats.     Seeds  are  frequently 
broken  up  for  barley  or  oats ;  and  many  farmers  plough  up  their 
seeds  when  thin,  and  sow  white  mustard,  this  being  fed  off  hj 
sheep,  tlieir  treading  proving  at  that  time  more  useful  than  the 
same  treading  on  seeds. 

The  land  for  the  turnip  crop  receives  three  ploughings,  on  the 
stronger  soils,  but  on  the  lighter  parts  only  one  ploughing,  and 
then  several  scarifyings.     There  are  no  "lands"  or  "stetches** 
upon  these  hills;  for,  independently  of  the  shallowness  of  the 
earth,  the  same  dryness  and  porosity  of  the  subjacent  rock,  which 
renders  ditches  here  unnecessary,  provides  a  downward  passage  for 
the  rain  without  the  aid  of  either  slope  or  furrow.     Accordingly, 
the  teams  often  begin  their  work  at  one  comer  of  a  large  field— 
(one  field  at  Withcall  exceeds  3(K)  acres  in  area),  and  follow  one 
another  round  it  until  by  a  spiral  course  they  reach  the  centre. 
The  tui^iips  are  sown  on  the  flat ;  when  ridged,  the  bulbs  (being 
wider  apart)  grow  large  and  coarse  without  yielding  a  greater 
weight  per  acre ;  the  stock  do  not  thrive  so  well  on  them,  and 
they  are  additionally  subject  to  turn  rotten  if  the  winter  be  severe. 
Ridging  is  practised  in  particular  localities  where  there  is  a  snflR- 
cient  deptli  and  firmness  of  soil,  but  the  land  is  generally  much 
too  light  for  the  purpose.     The  principal  part  of  the  farmyard 
manure  is  usually  applied,  we  believe,  to  the  root  crop ;  but  many 
farmers,  particularly  in  the  northern  p<irts  of  the  Wolds,  manure 
the  seeds  also ;  and  some  apply  all  on  the  seeds — the  yirtues  of 
the  dung  being  supposed  to  remain  in  a  dissolved  state  in  the  soil 
during  the  growth  of  the  wheat  crop,  refuly  for  forcing  the  suc- 
ceeding turnips,  which  are  sown  early  in  the  following  season. 
Tins  manure  is  mad(^  by  beasts  in  the  yards,  fed  on  straw  and 
oilcake ;  the  average  cost  of  the  linseed-cake  being  certainly  not 
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less  than  20^.  per  acre,  annually.  The  manure  is  sometimes 
laid  on  before  ploughing,  but  generally  afterwards ;  and  at  various 
rates  up  to  10  or  12  two-horse  cartloads  per  acre.  The  seed  is 
drilled  in  rows  from  18  to  20  inches,  or  even  2  feet  apart,  and 
about  2  lbs.  per  acre.  The  universal  practice  is  to  drill  crushed 
bones  at  the  same  time,  in  quantity  from  8  to  16  or  20  bushels 
per  acre.  Besides  this,  a  large  amount  of  guano  is  used  with  the 
bone-dust,  and  superphosphate  of  lime,  urate,'  rape-cake,  pigeon- 
dung,  and  what  is  called  in  the  central  part  of  the  Wolds 
**  Louth  manure,"  are  very  extensively  applied  to  the  land. 
Sometimes  the  above  quantities  of  the  bones  are  dissolved  with 
sulphuric  acid,  but  this  does  not  seem  to  answer  in  some  localities, 
as  might  have  been  expected.  Nothing  can  be  more  useful  where 
it  is  required  as  a  temporary  stimulant  to  the  young  plant ;  but  it 
is  thought  that  the  raw  bones  are  best  adapted  to  the  chalk  lands, 
as  they  form  in  crumbling  a  portion  of  fertile  and  permanent 
soil  as  well  as  a  proper  nutriment  for  the  roots  to  imbibe.  Vast 
sums  are  annually  expended  in  these  manures,  commonly  about 
20^.  per  acre  :  when  the  turnip  land  is  not  manured,  more  arti- 
ficials are  used,  and  there  is  one  farmer  (perhaps  not  the  only 
one)  who  every  year  lays  out  4/.  per  acre  on  his  turnip  crop  in 
artificial  manures.  The  most  common  varieties  of  turnip  grown  are 
the  White  Globe,  White  Stone,  Purple  Turnip  (or  Red  Round),  and 
Green-top  Yellow  (named  also  Yellow  Bullock)  ;  but  other  sorts 
may  also  be  found,  though  only  a  comparatively  small  quantity  of 
Swedes.  By  high  farming — i.  e,  10  or  12  loatds  of  good  manure 
and  ash  per  acre,  with  20  bushels  of  bones,  either  broken  or  dis- 
solved— chalk  soil,  in  many  places  not  more  than  3  inches  in 
depth,  will  produce  20  or  25  tons  per  acre  of  turnips.  An  acre 
of  good  turnips  is  reckoned  to  winter  from  8  to  10  sheep  for  20 
weeks.  Rape  is  occasionally  seen  mingled  with  the  turnips  ;  but 
before  drilling  became  customary  it  used  to  be  frequently  sown 
broadcast  with  turnips,  and  was  much  relished  by  the  sheep, 
which  (after  dressing  the  grass  from  the  hedges)  invariably 
finished  the  coleseed  before  attacking  the  turnips.  The  roots  are 
generally  pulled,  cleaned,  and  sliced — Gardner's  cutter  being 
universal  throughout  the  district.  A  small  quantity  of  turnips 
are  sometimes  drawn  oflFfor  cattle  in  the  straw-yards,  the  hedge- 
sides  and  valleys  being  fat  enough  to  allow  of  this.  Almost  every 
farmer  breeds  his  own  sheep,  and  the  general  practice  is  to  give 
the  hogs  (or  tegs*)  oilcake  upon  the  turnips,  and  sell  them  to  the 
lowland  graziers  in  spring ;  and  the  drape-ewes  (or  crones)  are 
fatted  during  the  summer,  and  sold  at  Michaelmas.     Many  of 

*  A  lamb  eight  or  nine  months  old,  and  until  his  first  shearing,  is  called  a 
'*heder*'  or  *'8heder"  "hog,"  '* hogget,"  or  "lamb-hog."  In  other  counties  a 
''teg,"  "tog,"  " gimmer,"  and  " dinmont,"  &c. 
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the  flocks  of  brcedin^-ewes  are  very  large,  and  it  is  not  at  all 
uncommon  to  find  1500  hoggets  folded  upon  turnips  in  one  field. 
The  most  general  breed  is  a  cross  between  the  Lincoln  and  new 
Leicester  sheep ;  but  in  the  neighbourhood  of  Limber,  &c.,  the 
pure  Leicesters  are  found.  Further  north,  the  sheep  are  Lin- 
col  ns  crossed  with  Leicester  rams,  and  may  be  termed  strong 
Leicesters ;  and  many  flock-masters  "  finish  "  their  sheep  before 
selling.  The  Leicesters  are  usually  turniped  two  winters,  and 
sold  fat  from  the  turnips  as  two-shear  wethers  in  the  spring ;  thej 
are  sold  to  the  l}utcher  after  being  shorn  twice,  and  but  few  are 
sent  to  the  Wakefield  market.  Where  this  is  done,  of  course  a 
fewer  number  are  bred. 

It  is  pleasing  to  see  the  sheep,  in  their  folds  of  netting  and 
trays  (or  hurdles),  eating  their  cut  provender  from  troughs,  and 
resting  on  a  thoroughly  dry  layer  ;  but  on  these  hills,  though  ex- 
posed to  the  cold  north-eastern  blasts,  there  is  an  entire  absence 
of  the  small  stacks  of  straw  and  light  sheds  which  seem  indis- 
pensable on  the  wetter  lowlands.  The  flelds  are  so  large,  and 
the  sheep  in  such  great  flocks,  that  it  would  be  difficult  to  pro- 
vide shelters  of  adequate  size  and  number,  and  the  animals  would 
be  found  to  lie  under  cover  in  rough  weather  instead  of  eating 
their  food.  If  it  were  merely  requisite  to  obtain  the  greatest 
weight  of  meat  in  proportion  to  the  food  consumed,  of  course  this 
warmth  would  be  in  some  degree  a  saving  of  turnips ;  but  the 
aim  of  the  Wold  farmers  being  to  make  their  land  as  solid  as  pos- 
sible, it  would  not  answer  to  house  the  animals,  which  by  their 
treading  prepare  the  land  for  a  future  crop  of  grain. 

The  seeds  are  generally  drilled  on  the  wheat  and  barley,  or 
sown  at  the  same  time  as  the  barley,  and  usually  consist  of  one- 
third  part  red  clover  for  mowing,  and  the  rest  trefoil  and  white 
clover  mixed,  or  sometimes  trefoil  and  rye-grass,  for  pasture. 
The  clovers  are  mown  once,  and  the  eddishes  grazed  with  weaned 
lambs  :  the  mixed  grasses  are  stocked  with  ewes  and  lambs  during 
the  early  part  of  the  season,  and  afterwards  with  ewes  only,  or, 
where  the  sheep  are  of  the  Leicester  breed,  with  the  shearling 
wethers  also.  Most  farmers  cake  their  hogs  on  the  turnips,  and 
many  afford  oilcake  also  upon  the  seeds :  there  can  be  no  better 
method  of  improving  poor  land  than  grazing  seeds  with  cake-fed 
sheep.  Most  of  the  grazed  and  mown  seeds  and  clovers  on  the 
northern  Wolds  are  again  manured  for  wheat,  the  clover  eddish 
being  manured  directly  the  hay  has  been  carrie<l :  on  that  part 
which  is  left  unmanured  li  cwt.  of  guano  per  acre  is  sown  at  the 
time  of  drilling  wheat.  The  grazed  seeds  will  be  useful  up  to 
Christmas  ;  but  there  is  always  a  scarcity  of  "  keeping  "  in  the 
autumn.  In  hot  dry  summers  considerable  trouble  is  often  felt 
in  watering  the  stock.     On  the  higher  wolds,  where  there  are  no 


Farming  of  Lincohishire,  335 

springs,  many  artificial  ponds  exist, — being  of  a  circular  form, 
puddled  with  clay,  and  the  clay  faced  with  chalk-stones  or  flints 
to  prevent  the  stock  from  treading  and  removing  it;  and  wells 
are  sunk  to  the  depth  of  90  or  100  yards.  However,  there  are 
comparatively  few  table  farms,  most  occupations  being  penetrated 
by  gorges,  in  which  the  purest  springs  flow  upon  the  surface,  and 
the  water,  when  necessary,  is  carried  to  the  more  elevated  grounds 
in  water-carts. 

Much  of  the  white  corn  is  drilled,  and  dibbling  is  practised  to 
some  extent ;  but  it  is  common  to  sow  both  oats  and  the  wheat 
after  turnips  broadcast.  The  usual  quantity  of  seed- wheat  is 
10  pecks,  or  in  some  places  3  or  4  bushels  per  acre,  being  entirely 
a  matter  of  opinion.  A  great  saving  might  be  effected  here  ;  for 
it  is  certain  that  equally  good  crops  have  been  repeatedly  grown 
from  a  less  amount  of  seed  than  is  commonly  sown. 

Press  drills  are  now  often  used  immediately  after  the  ploughs, 
in  preference  to  the  usual  mode  of  drilling,  some  persons  think- 
ing that  by  pressing  the  crop  will  not  be  so  likely  to  lose  its  root 
in  February  and  March,  and  that  the  straw  will  grow  stiffer,  and 
consequently  less  liable  to  be  laid  in  wet  seasons. 

All  the  corn  is  mown,  but  the  barley  left  untied.  The  white 
wheats  are  most  extensively  grown,  and  the  Wold  wheat  and 
barley  are  held  by  millers  and  maltsters  to  be  equal  in  quality  to 
those  of  any  other  county.  The  amount  of  produce  is  very  variable, 
the  yield  from  this  fictitious  soil  necessarily  depending  upon  the 
management  under  which  it  is  placed.  On  an  average  of  years 
the  white  yields  as  much  as  the  red,  and  is  worth  more  per  quar- 
ter;  *'  Hunter's  White  "  and  "  Taunton  White  "  being  the  most 
approved  sorts.  Whilst  some  farmers  apply  great  quantities  of 
manure,  and  even  put  on  bones  for  the  barley  crop,  others  neglect 
this,  and  reap  only  a  lean  produce.  The  yield  fluctuates  from 
2i  to  7  qrs.  of  wheat  per  acre ;  and  the  general  opinion  seems  to 
fix  the  average  of  the  whole  district  at  about  4  qrs.,  seldom  weigh- 
ing less  than  17  st.  or  more  than  18  st.  per  coomb.  Under  high 
management,  7  or  8  qrs.  per  acre  of  barley,  and  oats  of  good 
weight  9  or  10  qrs.  per  acre,  are  frequently  obtained.  An  intel- 
ligent practical  farmer  has  estimated  the  average  produce  of  a 
number  of  years  over  the  central  part  of  the  Wolds  as  follows :  — 

Qn.  Bush. 

Wheat 3      2 

Barley        ....•46 
Oats  *    %  *  *         5      4 

On  the  excellent  soil  in  the  neighbourhood  of  Barrow,  and 
stretching  between  Barton  and  Grimsby,  the  general  average  is 
computed  at  rather  above  than  under — Wheat,  4  qrs.  per  acre, 
barley,  6  qrs.  per  acre, — the  quantity,  like  the  quality,  varying 
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according  to  the  sc<ason,  generally  weighing  from  14  to  16  stones 
per  4  bushels  ;  oats,  9  qrs.  per  acre.  Very  few  oats,  however,  are 
there  grown  for  sale.  The  lands  near  the  Humber  often  suffer 
from  the  dampness  of  the  atmosphere  ;  and  the  amount  of  prodace 
is  peculiarly  dependent  on  the  seasons.  The  higher  the  mode  of 
farming  the  more  variable  is  the  yield.  Six  quarters  per  acre  of 
wheat,  weighing  18  stones  the  4  bushels,  have  been  grown,  and 
on  the  same  land  in  a  humid  season,  with  the  same  management, 
only  3  qrs.  per  acre,  weighing  14  stones. 

Generally  speaking,  the  Wold  lands  never  had  a  finer  and 
more  favourable  wheat-growing  season  than  the  year  of  1849,  the 
crops  being  abundant,  far  beyond  the  usual  average. 

It  has  been  mentioned  that  the  operation  of  chalking  recurs  at 
certain  intervals,  and  that  an  addition  of  soil  is  the  result  The 
chalk  also  operates  in  various  ways  upon  the  land,  and  is  now 
chiefly  used  to  act  mechanically,  making  the  heavier  soils  work 
better,  and  giving  solidity  to  the  light  loams  ;  it  prevents  the 
disease  in  turnips  called  ^'  fingers  and  toes,"  and  is  also  found  to 
kill  the  weeds.  It  is  customary  to  cart  60  or  80,  and  sometimes 
more  than  100,  cubic  yards  per  acre  upon  the  seeds,  the  chalk 
being  filled,  carted,  and  emptied  for  6d.  per  yard,  the  workmen 
finding  horses.  The  filling  alone  costs  2id,  or  3d.  per  yard, 
according  to  the  pit.  The  chalk  lies  until  it  gets  enough  frost  to 
crumble  it,  and  early  in  the  spring  is  still  further  broken  by  an 
immense  harrow  (termed  here  *'  the  devil  "),  and  then  sown  with 
oats.  Tliere  is  no  underdraining  done  except  in  some  of  the  val- 
leys, and  midway  on  the  dip  of  the  hills,  where  the  land  is  often 
wet  with  springs  ;  and  there  is  but  little  required. 

The  fences  are  generally  neat  along  the  whole  line  of  the 
Wolds :  in  the  southern  parts  many  are  planted  upon  raised  banks, 
and  have  been  plashed  and  laid  :  but  they  are  usually  short  quicks, 
kept  closely  under  the  hook.  There  is  very  little  wood  upon  the 
chalk  hills,  so  that  the  farmers  do  not  suffer  much  from  the 
nuisance  of  hedge-row  timber  ;  there  are,  however  some  extensive 
plantations,  especially  around  Lord  Yarborough's  mansion  at 
Brocklesby,  and  l>etween  that  and  Caistor. 

Fifty  years  ago  the  average  rental  of  tlie  Wolds  was  9*.  per  acre. 
At  the  present  time  it  is  probably  25^.,  and  over  large  areas  the 
average  is  2Ss.  or  30^.  per  acre.  Many  thousands  of  acres  have 
been  improved  from  the  value  of  3/.  and  10/.  to  that  of  30Z.  per 
ficre ;  and  large  tracts  have  been  improved  within  a  few  years 
from  10s.  to  30^.  per  acre  rental, — facts  which  redound  to  the 
lasting  credit  and  honour  of  the  tenantry.  In  the  parish  of 
Limber  four  tenants  became  bankrupt  while  renting  4000  acres 
of  land,  for  which  they  paid  2^.  6d.  an  acre,  or  125/.  each.  The 
same  land  is  now  paying  eight  or  nine  times  that  amount  of  rent, 


Farming  of  Lincolnshire.  337 

while  the  men  who  raised  it  to  its  present  value  have  prospered 
in  the  process.  There  is  a  proverb  that  "  slovens  succeed  once 
in  about  seven  years ;"  and  it  is  quite  true  that  many  farmers  have 
been  able  to  earn  a  living  on  the  Wolds  who  deserve  no  better 
appellation  ;  but  the  general  district  shows  a  pattern  of  good 
farming,  and  is  adorned  with  numberless  examples  of  clever  ma- 
nagement, clean  cultivation,  and  the  persevering  application  of 
manure. 

There  is  no  peculiar  di£Bculty  in  cleaning  the  land.  Couch 
("  twitch  ")  is  the  greatest  plague,  and  is  worked  out  by  dragging 
and  harrowing,  as  on  other  light  land.  Poppies  grow  in  wet 
seasons,  and  are  injurious  amongst  the  com,  being  worst  on  the 
weakest  land.  The  only  sure  method  of  eradication  is  to  hoe  the 
com  in  the  spring,  and  hand-weed  it  afterwards.  The  Wold  farmers 
are  not  much  troubled  with  wireworm.  When  the  land  has  just 
been  chalked,  it  is  occasionally  injurious  to  wheat,  and  sometimes 
to  turnips ;  and  a  top-dressing  of  salt,  mixed  with  quicklime,  is 
then  used  to  advantage. 

The  implements  in  general  use  may  be  denominated  the  best 
of  their  kind,  the  farmers  having  been  liberal  purchasers  of 
recent  inventions  and  improvements,  —  CrosskilFs  clodcrusher, 
Homsby's  drills,  Garrett's  horsehoe,  the  iron  ploughs  and  har- 
rows of  Messrs.  Ransome,  Howard,  Barrett,  and  Ashton ;  and 
other  implements  equally  well  known,  are  common  throughout 
the  district. 

Some  of  the  most  celebrated  farming  is  upon  the  estates  of  the 
Earl  of  Yarborough,  where  the  land  has  been  brought  to  the 
highest  pitch  of  fertility,  and  every  operation  in  tillage  is  com- 
pletely and  perfectly  done ;  where  whole  fortui^es  are  annually 
expended  in  the  purchase  of  artificial  food  and  manures ;  where 
the  flocks  and  herds  are  not  only  large  in  number,  but  every  ani- 
mal is  of  superior  breed  and  proportions ;  and  where  the  farm- 
yards, buildings,  and  stacks  are  generally  of  suitable  dimensions 
and  neatness.  All  the  improvements  have  been  made,  and  fresh 
capital  is  being  continually  laid  out,  simply  upon  the  guarantee 
of  a  good  understanding  between  landlord  and  tenant.  Very  few 
leases  are  found  on  the  Wolds ;  but  the  mutual  confidence  be- 
tween the  owners  and  occupiers  has  answered  the  purpose  of 
leases,  as  far  as  the  security  of  tenure  is  concerned,  the  names  of 
the  principal  farmers  being  nearly  the  same  now  as  in  Arthur 
Young's  time.  There  are  many  restrictions  ;  but  the  agents  have 
an  increasing  tendency  to  let  the  tenants  do  as  they  please  with 
respect  to  cropping,  generally  allowing  them  to  break  their  agree- 
ments. The  soil  possessing  little  fertility  in  itself,  no  farmer  can 
exhaust  and  beggar  it ;  he  can  only  obtain  crops  in  return  for 
manure  and  management.     Proprietors  are  beginning  to  under- 
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stand  and  act  upon  the  truth,  that  a  man  may  be  a  bad  tenant  and 
yet  grow  but  little  com,  or  be  a  good  tenant  although  raising  a 
great  breadth  of  com.  Where  the  restrictive  system  is  fully  car- 
ried out,  if  a  piece  of  seeds  or  other  crop  miss,  nothing  else  can 
be  done  with  it  except  by  asking  special  permission  to  break  the 
course  laid  down  in  the  agreement ;  but  this  order  of  things  it 
rapidly  wearing  out,  and  the  larger  owners  manifest  a  disposition 
to  assist  their  tenantry  in  every  reasonable  way.  **  Tenant-right" 
seems  to  be  a  thing  better  understood  in  this  county  than  in  many 
others.  The  usual  allowances  to  outgoing  tenants  for  unexhausted 
improvements  in  North  Lincolnshire  are  much  as  follows : — ^B<Hie- 
dust  and  guano  are  c^onsidcred  to  last  for  3  years ;  marl  or  chalky 
7  years ;  lime,  5  years ;  clay,  on  sandy  land,  4  years,  on  some 
estates  7  years ;  draining  with  tiles  7  years,  with  sods  or  thorns 
4  years.  The  allowances  (determined  by  valuers)  are  calculated 
on  a  scale  according  to  the  proportionate  time  during  which  the 
tenant  has  received  benefit  from  the  improvement.  Recently  it 
has  become  customary  to  allow  for  oilcake  given  to  the  yard 
stock,  on  the  assumption  that  the  manure  is  improved  to  the  ex- 
tent of  half  the  value  of  the  cake  consumed.  The  allowance 
extends  over  the  last  two  years,  and  is  two-sixths  of  the  cftke  used 
in  the  last  year,  and  one-sixth  of  that  used  in  the  previous  one, 
making  together  the  half  of  a  yearns  consumption.  Oilcake  given 
to  sheep  in  the  field  is  excluded. 

The  next  district  consists  of  the  Heath  and  Cliffy  south  and 
north  of  Lincoln,  forming  a  range  of  light  turnip  soil,  more  than 
40  miles  in  length.  At  the  middle  of  the  last  century  it  was 
covered  with  heath,  fern,  and  gorse,  the  only  fences  being  the 
furze-capped  walls  of  sand  that  enclosed  the  warrens ;  and  Liki- 
coln  Heath  was  in  such  a  wild  and  trackless  state,  that  the  tall, 
square  column  called  Dunstan  Pillar  (erected  in  1751)  was 
nightly  illuminated  as  a  beacon  to  travellers.  In  1799,  YoUng 
describes  the  enclosure  as  having  taken  place  within  twienty  years. 
This  refers  to  a  large  portion  of  the  district  which  was  thus  im- 
proved from  Os,  and  2$.  or  Ss.  per  acre  to  Hs,  or  lOi.  rental, 
growing  poor  crops  of  barley  and  oats.  Mr.  Chaplain's  large 
estate,  formerly  a  succession  of  rabbit-warrens,  let  fot  2«.  6d,  pet 
acre,  was  enclosed  as  lately  as  the  year  1823,  the  rent  being 
now  about  nine-fold  what  it  was.  The  whole  tract  of  Heath 
and  Cliff  has  been  brought  into  tillage,  forming  a  pattern  of 
high  farming  on  inferior  land,  with  hardly  any  instances  of  bad 
management.  The  present  rental  of  Lincoln  Heath  averages 
about  SOs,  per  acre,  without  tithes,  which  amount  to  an  average 
of  6s.  per  acre,  in  most  instances.  The  soil  is  all  of  the  same 
nature,  though  some  parts  are  rather  heavier  than  others,  the 
heavier  land  letting  at  from  255.  to  35^.  per  acre,  and  the  light  at 
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from  15^.  to  25^. ;  but  there  are  exceptions  both  above  and  below 
these  amounts.  As  the  land  has  little  depth  or  natural  strength, 
similar  means  to  those  employed  on  the  Wolds  are  requisite  to 
increase  and  maintain  its  fertility ;  and  every  farmer  feeds  off  his 
turnips  with  sheep,  buys  oilcake  to  be  consumed  with  his  straw 
for  manure,  and  applies  large  dressings  of  bones  and  other  arti- 
ficials to  his  land.  The  farms  and  fields  on  Lincoln  Heath  are 
probably  on  a  much  less  extensive  scale  than  those  of  the  Wolds, 
but  the  standard  of  cultivation  is  very  high,  and,  perhaps,  in  no 
respect  inferior  to  that  of  the  chalk  district.  Towards  the  southern 
extremity  of  the  Heath  land,  in  the  neighbourhood  of  Grantham, 
a  6-field  system  of  cropping  is  much  practised,  though  it  is  now 
fast  giving  way  to  a  4-field  course ;  the  former  being,  ist,  tur- 
nips ;  2nd,  barley ;  3rd,  seeds ;  4th,  seeds ;  5th,  wheat ;  6th, 
oats ; — and  the  latter,  1st,  turnips  ;  2nd,  barley ;  3rd,  seeds ;  4th, 
wheat — white  and  red  clover  alternately.  In  12  years  the  former 
system  gives — 

2  crops  of  turnips ; 

2      „        of  barley  ; 

4      „        Feeds ; 

2      „        vheat; 

2  „        oats ; 

the  latter — 

3  crops  of  turnips  ; 
3      „        barley ; 
3      „        seeds ; 

3      „        wheat. 

By  this  it  will  be  seen  that  the  4-field  course  gives  as  many 
white  crops  as  the  former  in  twelve  years,  an  additional  crop  of 
turnips,  or  cleaning  crop,  and  three  instead  of  four  crops  of  seeds. 
Travelling  northward,  through  Ancaster,  Temple  Bruer,  &c.,  the 
mode  of  management  is  in  all  cases  the  4-field  system,  with  a 
portion  of  the  seeds  usually  mown ;  but  a  part  of  the  turnip 
land  is  commonly  sown  with  wheat.  Oats  are  very  seldom 
grown.  The  condition  of  the  crops  depends  very  much  upon 
the  season,  a  wet  sunmier  being  always  the  best  for  the  Heath 
farmer.  From  3  to  5  qrs.  of  wheat,  and  from  4  to  6  qrs.  of 
barley,  are  severally  obtained.  Last  year  the  average  yield  of 
wheat  over  the  northern  and  central  parts  of  the  district  was 
about  32  bushels,  and  on  some  occupations  36  bushels  per  acre ; 
but  the  general  average  of  several  years  is  probably  not  more  than 
28  to  30  bushels  an  acre.  Barley  is  generally  of  good  quality, 
weighing  56  lbs.  per  bushel ;  and  the  average  of  the  whole  dis- 
^t^ct  varies  from  34  to  44  bushels  per  acre.  About  half  the  tur- 
nips are  sown  on  ridges,  bones  being  the  principal  manure. 
From  16  to  20  bushels  were  commonly  put  on ;  but  during  the 
last  few  years  a  much  smaller  quantity  has  been  used,  dissolved 

z2 
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with  sulphuric  acid.  The  usual  dressing  is  3  to  6  bushels  of  the 
dissolved  bones,  from  50  to  70  lbs.  of  the  acid  being  allowed  to 
the  acre,  and  about  4  cartloads  in  some  cases,  or  8  or  10  in 
others,  of  yard-manure.  Many  farmers,  however,  apply  the  chief 
bulk  of  their  yard-manure  to  the  barley  stubbles  for  the  benefit 
of  the  growing  seeds  and  the  following  wheat  crop.  The  oolite 
limestone  soil  is  of  a  different  nature  to  that  upon  the  chalk,  so 
that  the  raw  bones,  which  are  often  most  suitable  for  the  latter, 
are  not  found  to  answer  equally  well  on  the  former.  A  sufficient 
depth  and  firmness  of  soil  has  been  already  made,  to  allow  of  the 
bones  being  reserved  entirely  as  a  food  for  the  plants.  Various 
manures  have  been  tried, — bones  (dry  and  dissolved),  soot,  guano, 
rape-cake,  salt,  lime,  pigeon-manure,  urate,  gypsum,  fish-blubber, 
&c. ;  but  the  decision  of  universal  practice  is  in  favour  of  oil-cake 
yard  manure,  dissolved  bones,  and  rape-cake.  The  latter  is  very 
much  used  for  wheat,  about  5  cwt.  per  acre. 

There  is  no  peculiarity  in  the  mode  of  preparing  the  fallows 
for  the  root  crop :  the  land  is  very  easy  to  manage,  as  it  may 
be  worked  in  almost  any  weather.  No  lime  or  clay,  we  believe, 
is  ever  applied  to  the  heath  land.  The  turnips  are  generally  the 
white*  varieties,  with  not  more  than  one-fourth  part  swedes,  the 
weight  per  acre  being  sometimes  30  tons  and  upwards.  This  is  a 
breeding  district  for  sheep,  and  a  fine  cross  between  the  Leicesters 
and  Lincolns  has  been  long  established.  Lambs  are,  however,  very 
commonly  brought  to  the  turnips ;  and  the  mode  of  feeding  and 
time  for  marketing  are  similar  to  those  on  the  Wolds.  The  cattle 
are  generally  of  the  improved  short-horn  breed,  some  of  the  best  of 
which  are  bred  at  Wellboum ;  but  the  usual  system  is  to  buy 
beasts  in  the  autumn  for  the  yards,  and  through  the  winter  they 
are  fed  on  straw,  and  supplied  with  from  3  to  6  lbs.  of  linseed- 
cake  each  per  day. 

There  is  no  grass  land  upon  the  Heath ;  every  part  of  it  (with 
the  exception  of  a  few  woodlands)  is  under  culture,  abounding 
with  spacious  well-constructed  farm-buildings,  strong  well-fed 
working-horses,  and  immense  folds  of  sheep :  the  barren  sheep- 
walk  and  warren  have  been  clothed  in  fruitfulness,  and  their  rich- 
ness preserved  by  unremitting  and  unstinted  weeding  and  manur- 
ing. No  underdraining  is  required,  except  in  the  valleys  of  the 
southern  part  of  the  district ;  the  surface  between  Sleaford  and 
Lincoln  being  rather  flat  with  a  gentle  slope  eastward  from  the 
escarpment,  the  surface-water  passes  too  freely  away  through  the 
rock.  The  soluble  components  of  manure  are  here  liable  to  be 
lost,  and  the  land  subject  to  be  dried  and  parched  by  the  sun, 
though  in  winter  the  sandy  soil  makes  a  dry  and  admirable  layer 
for  the  sheep.  As  a  peculiarity  in  the  working  of  the  land,  we 
believe  that,  in  sowing  wheat  after  clover,  the  land  after  being 
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ploughed  is  first  well  harrowed,  the  seed  is  drilled,  then  covered 
in  by  harrows,  and  the  ground  then  rolled  and  harrowed  again 
after  the  roller. 

The  subsoil  plough  has  been  found  beneficial  upon  the  Heath  ; 
as  it  brings  up  the  broken  calcareous  rock,  at  once  deepening  and 
manuring  the  soil. 

The  fences  consist  of  neat  thriving  quicks,  kept  trimmed  about 
4i  feet  in  height ;  those  next  to  the  roads  are  generally  lofty  and 
substantial  stone  walls. 

On  the  CliflF,  which  extends  from  Lincoln  to  beyond  Kirton, 
the  best  and  most  common  rotation  is  the  4-field ;  with  some 
farmers  the  four  and  five  courses  alternately, — both  plans  being 
subject  to  many  deviations.  Ridge  culture  is  practised  where  the 
soil  is  sufficiently  deep  ;  and  great  quantities  of  bones  and  bone- 
dust,  guano,  ashes,  nightsoil,  and  various  composts  are  used  with 
the  turnip  crop.  The  chief  sorts  grown  are  the  tankard,  or 
sugar-loaf,  for  early  feeding ;  the  white  stone,  for  about  Candle- 
mas ;  and  the  green  top  yellow  for  spring.  Swedes  are  but  little 
grown,  although  many  farmers  are  beginning  to  cultivate  them, 
and  with  great  success.  The  sheep  are  of  a  large  breed — similar  to 
those  on  the  Heath,  and  are  all  bred  in  this  district.  The  (loggets 
eat  the  turnips,  (''  heders  "  first  and  "  sheders  "  next,)  followed  by 
older  sheep,  drape  ewes,  &c.,  to  clean  up  the  "  hulls  "  or  shells. 
In  summer  the  ewes  and  lambs  are  on  the  grass  land,  and  the 
wether  lambs  are  weaned  on  the  clover,  the  '*  heder  "  hogs  being 
grazed  on  the  seeds,  and  the  '^  sheders  "  on  grass.  The  grass  is 
not  feeding-land,  and  there  is  very  little  on  the  ClifF-hill,  from 
Brigg  to  Lincoln.  One  consequence  of  this  absence  of  all 
pasture  or  good  grass  is,  that  in  this  district  less  homed  cattle  are 
bred  than  in  almost  any  other.  The  beasts  kept  are  but  few ; 
generally  a  few  2  years  and  2h  years  old  steers,  bought  in  to 
graze  on  the  pasture  land  during  the  summer;  and  then  these, 
together  with  as  many  more  bought  in  as  are  needful,  are  caked 
with  straw  in  the  yards  and  sold  out  in  the  spring.  They  are 
usually  a  cross  between  the  old  Lincoln  and  Improved  Short-horn 
breeds. 

It  is  customary  to  lay  down  only  half  of  the  seed  land  for 
grazing,  generally  consisting  of  white  clover  and  ryegrass  mixed  ; 
and  the  rest  is  sown  with  red  clover  for  mowing.  The  seeds  are 
commonly  grazed  two  years  ;  thus  making  a  5-field  course  on 
part  of  the  farm.  The  average  yield  per  acre  of  the  com  crops, 
considering  the  proportion  which  the  good  and  useful  land  bears 
to  the  inferior,  is  about  28  bushels  of  wheat,  and  40  bushels  of 
barley.  This  district  has  been  reclaimed  from  its  condition  of 
moor  and  warren  in  a  similar  manner,  and  at  a  corresponding 
period,  to  the  Heath ;  and  t)ie  rent  may  now  be  stated  at  30^.  an 
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acre.  The  fences  are  well-kept  quick  hedges  and  stone  walls. 
A  peculiarity  of  the  Cliff,  as  opposed  to  the  Heath  district,  is, 
that  a  considerable  extent  of  land  is  sufficiently  wet  to  require 
underdraining,  owing  doubtless  to  the  greater  depth  and  tenacity 
of  a  great  deal  of  the  soil.  Between  Kirton  and  Lincoln  are 
several  extensive  plantations ;  but  this  broad  tract  of  gently 
sloping  land  is  generally  bare  of  wood.  The  Brigg  and  Lincoln 
turnpike  passes  through  the  midst  of  it,  for  17  miles,  in  a  straight 
line,  having  the  lighter  arable  land  upon  each  side ;  and  most  of 
the  surface  is  well  farmed,  the  system  of  management  presenting 
as  little  diversity  or  digression  from  a  certain  line  as  the  road 
itself  does,  though  the  practical  application  and  results  of  that 
system  vary  much,  according  to  the  skill  and  enterprise  of  the 
occupiers. 

No  comparison  between  the  farming  of  the  oolite  and  chalk 
ranges  is  here  attempted.  The  facts  that  have  been  collated  are 
given  without  the  slightest  aim  of  lauding  the  cultivators  of  one 
district  at  the  expense  of  those  in  another,  and  readers  are  left 
to  form  their  own  estimate  of  the  respective  merits  pertaining  to 
each ;  of  course,  comparing  the  modes  of  husbandry  with  the 
nature  .of  the  soils,  as  described  in  the  first  division  of  this  Report. 
It  may  also  be  remarked  here,  that  if  this  account  of  Lincolnshire 
farm  practice  appears  to  be  devoid  of  any  brilliant  examples  of 
particular  estates,  and  deficient  in  extraordinary  instances  of 
cattle-feeding,  and  minute  descriptions  of  superb  farm-buildings 
or  other  uncommon  objects,  it  is  because  the  author  wishes,  if 

E[>ssible,  to  exhibit,  in  a  necessarily  small  compass,  an  outline  of 
incolnshire  management,  as  it  is  most  generally  and  commonly 
pursued. 

Between  the  Wolds  and  the  sea-shore  is  a  broad  band  of 
heavy  soil,  that  portion  next  the  sea  being  a  rich  tract  of  marsh, 
and  that  next  the  hills  an  extent  of  undulating  country,  named 
the  '^  Clays."  It  is  proposed  to  notice  the  Clays  and  Marsh  as 
a  single  district,  and  to  survey  separately  the  methods  of  fanning 
in  different  localities. 

Between  Barton  and  Grimsby  the  clay  land  adjoins  the  Hum- 
ber;  and  lying  between  it  and  the  chalk  is  a  considerable  stretch 
of  land  varying  in  its  nature,  but  chiefly  a  mixed  soil,  partaking  of 
the  qualities  of  both  wold  land  and  clay,  and  forming  a  very  good 
and  productive  soil,  except  where  the  clay  is  very  decided. 
Unlike  the  Wolds,  although  so  near,  it  is  chiefly  in  the  hands  of 
freeholders,  and  the  management  consequently  is  very  various. 
Potatoes,  beans,  wheat,  and  turnips  are  grown :  sometimes  the 
land  is  summer- tilled,  in  other  places  two  white  crops  are  occar 
sionally  taken  together.  The  general  management  is  decidedly 
inferior  to  that  of  the  Wold  land.     The  produce  is  usually  good. 
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This  soil  grows  very  fine  red  clover  for  mowing,  a  small  propor- 
tion being  needed  for  summer-grazing.  There  is  only  a  small 
extent  of  pasture,  tillage  having  been  hitherto  considered  the 
most  profitable.  Underdraining  is  practised  where  it  is  found 
to  be  necessary. 

On  the  clay  land  the  principal  area  is  under  grass,  the  greater 
part  of  wbicb  is  in  meadow.  The  arable  portion  has  been  very 
much  improved  by  underdraining  where  the  condition  of  the 
open  drains  rendered  it  practicable  ;  but  considerable  advantages 
have  yet  to  be  gained  in  this  respect  The  yield  of  wheat  on  this 
land  is  generally  above  4  quarters  per  acre  ;  the  produce  from 
spring  com  depends  mainly  on  the  management.  No  regular 
system  is  pursued  in  the  rotation  of  cropping,  but  potatoes  and 
beans  are  the  most  productive  crops.  The  farm  management 
exists  in  all  gradations  of  excellence,  from  what  is  termed  high 
farming  to  the  most  slovenly  and  dispirited. 

That  part  of  the  clay  district  below  the  Wolds,  from  Humber- 
ston  north  to  Louth  south,  west  of  the  Louth  navigation,  has 
about  three-fourths  of  its  surface  in  tillage.  It  is  usually  culti- 
vated on  the  4-field  system,  though  with  numerous  variations, 
and  is  decidedly  a  breeding  district  for  sheep.  The  rent  averages 
from  28^.  to  30«.  per  acre.  A  considerable  extent  of  liming  is 
practised,  particularly  on  those  farms  which  lie  near  to  the  chalk. 
Underdraining  is  done  with  sods  or  wedges  of  earth,  but  few  tiles 
or  pipes  being  used.  The  drains  are  generally  30  inches  deep, 
of  the  form  represented  in  the  accompanying  diagram,  the  space 
above  the  wedge  being  filled  up  with  chalk  stones  in  order  to 
make  a  porous  covering  to  the  drains.  Drains  of 
this  kind  have  lasted  upwards  of  24  years,  the  sod 
not  being  found  to  moulder,  but  merely  turning 
greasy  with  the  wet.  They  are  placed  at  intervals 
of  di  yards  in  some  instances  (the  chalk  of  course 
being  used  only  on  lands  which  lie  near  to  the  f  Wedg*. 

Wold  hiUs),  and  their  beneficial  effects  in 
diminishing  the  adhesiveness  of  the  soil  and 
removing  its  coldness  and  wetness  are  very  great. 

Between  Humberston  and  Saltfieet  is  a  belt  of  marsh,  having 
an  average  breadth  of  4  to  5  miles.  It  chiefly  consists  of  grass- 
land ;  and,  formerly,  every  bordering  wold  farmer  used  to  have 
a  piece  of  marsh,  '^shepherded"  for  1^.  an  acre.  It  is  now  par- 
tially a  breeding,  but  more  a  feeding  district :  about  one-half  is 
good  feeding  land,  though  not  so  rich  and  powerful  as  the  grazing 
lands  near  Boston.  It  carries  from  6  to  8  hogs  per  acre,  or  a 
cow  an  acre,  the  sheep  going  away  at  a  weight  of  about  30  lbs.  per 
quarter.  About  one-fourth  is  meadow  {i.  e.,  mown  for  hay)  and 
breeding  land,  and  the  remaining  fourth  is  arable,  consisting  of 
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the  inferior  grass  lately  broken  up.  It  forms  an  excellen 
soil,  but  the  system  of  cropping  is  very  various  and  irr€ 
When  freshly  ploughed  up  the  first  crop  is  sometimes  whe; 
then  seeds,  but  as  often  the  first  crop  is  oats,  followed  by  a  i 
crop  self-sown ;  generally  speaking,  beans  come  after 
and  a  dead-fallow  before  it.  Coleseed  or  rape  is  occasi 
grown  on  the  best  marsh  lands,  but  the  clay  is  very  shy  8 
ducing  green  vegetables — it  lacks  the  carbon  and  humus 
peat  fens.  A  few  potatoes  are  cultivated,  but  no  woad  or 
uncommon  crop.  Improvements  have  been  made  by  tl 
ij  plication  of  lime,  and  also  by  the  use  of  artificial    ma 

bones  and  linseed  oil«cake  being  more  generally  purchase 
anything  else  of  the  kind.     A  more  extended  adoption 
frequent  drain  system  is  much  required:    the  open  drai 
sufficiently  good  to  allow  hollow  drains  of  a  moderate  deptl 

I  laid;    and  from  what  has  been  already  effected  there  is 

encouragement  to  proceed  with  the  improvement. 

A  singularity  deserving  to  be  mentioned  is  the  existenc 
rabbit-warren  in  this  district ;  it  is  situated  at  Saltfleet,  < 
'  J!  sandy  margin  of  the  sea. 

i  The  average  rental  of  this  portion  of  the  marsh  district  i 

j  stated  at  from  AQs.  to  45«.  and  bOs.    It  was  remarked,  that 

Wolds,  restrictions  as  to  cropping  were  being  broken  throug 
here  the  case  is  otherwise.  Upon  the  hills  the  tenants  are  i 
out  that,  as  they  can  get  nothing  from  the  soil  except  in 
for  what  they  put  in,  to  be  bound  down  to  certain  crops  is  \ 
to  limit  their  enterprise  and  profit :  here,  on  the  other  hai 
proprietors  are  interested  in  preserving  the  natural  ferti 
their  soil,  and  imagine  that  by  holding  the  tenants  to  a  < 
number  of  grain  crops,  a  fixed  course  of  management,  o 
burdensome  restrictions,  they  are  guarding  their  land  fron 
rioration,  in  all  probability  forgetting  that  hinderances  < 
kind  are  bars  to  industry,  and  that  it  is  not  by  the  preven 
growth  on  their  land,  but  by  the  investment  in  it  of  the  fi 
capital,  and  by  his  remunerative  management  of  it,  tha 
property  is  made  to  retain  its  productive  powers. 

Coming  southward  to  Alford,  &c.,  the  same  relative  p 
of  the  soils  is  maintained,  the  heavy  land  between  the  n 

i  and  the  wolds  assuming  the  name  of  the  Middle  Marsh. 

!  the  same  soil  further  north,  immense  tracts  of  it  have  been 

up,  and  during  the  last  20  years  many  thousands  of  a 
rich  maiden  earth  have  been  brought  under  the  plough, 
one-third  of  the  Middle  Marsh  and  half  of  the  Marsh  pi 
remain  under  the  sward.  Along  this  low  land,  and  furthe 
upon  the  edge  of  the  Fens,  the  occupations  are  much  small 
upon  the  hills,   being  principally  in  the  hands  of  smal 
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holders  fanning  their  own  land  of  5, 10,  50,  or  100  acres.     Being 
thus  subject  to  no  rule,  these  cultivators  have  not  confined  them- 
selves to  any  regular  course  of  cropping  ;  but  it  is  now  becoming 
general   to  sow  half  the  land  with  wheat,  having  root  and  pulse 
crops  intervening.      On  the  loamy  marsh  soil  it  is  'common  to 
have  turnips  or  coleseed  followed  by  oats,  wheat,  and^then  beans, 
— occasionally  seeds  and  wheat.     The  coleseed  is  never  grown 
for  seed,  only  for  eating  off,  and  is  generally  mingled  with  tur- 
nips ;  the  proportion  is  small,  not  more  than  one-fourth  of  the 
fallow  land  being  sown  with  it.     Occasionally  a  proportion  of  the 
turnip  crop  is  left  for  seed.     Scarcely  any  swedes  are  found  here. 
On  the  clay  land  very  few  roots  are  grown,  and  those  few  are 
carted  from  the  fields,  as  it  is  impossible  to  feed  them  off.    Tares, 
or  vetches,  are  frequently  sown  ;  and  likewise  white  mustard  for 
ploughing  in  or  feeding,  as  it  is  an  excellent  forage  for  sheep. 
The  usual  mode,  however,  is  to  summer-fallow  for  wheat,  which 
is  often  sown  broadcast  and  ploughed  in ;  then  come  beans,  and 
sometimes  wheat  a^in.     This  mode  of  culture  is  a  great  improve- 
ment upon  that  mentioned  by  Voung :  bean  land  was  wretchedly 
managed;  he  says, — "as  a  general  fact  it  is  to  be  stated,  that 
this  crop  is  broadcast,  never  hoed,  full  of  weeds,  and  wheat  con- 
sequently not  following  it.     In  the  wet  open  fields,  fallow  usually 
succeeds."    At  that  time,  too,  drilling  white  com  was  being  tried, 
and,  after   various   experiments   by   many    farmers,  abandoned. 
"  Were  all  the  men  known  who  have  tried  this  husbandry  and 
laid  it  aside,  the  advocates  remaining  would  not  figure  by  their 
number."     Neither  woad,  chicory,  red  mustard,  flax,  nor  other 
officinal    or  manufacturing  plants   are   cultivated   in    the   north 
marshes  ;  and  even  barley  is  but  seldom  grown.     The  average 
produce  is  about  4  or  5  quarters  of  wheat ;  oats,  6,  8,  or  10  quar- 
ters, and  beans  very  much  according  to  the  season,  probably  from 
3  to  6  quarters. 

Until  the  last  two  years  very  little  underdraining  had  been  done 
in  the  Marshes,  but  it  is  now  becoming  general,  the  favourite 
method  being  that  of  pipe-tiles.  On  the  Middle  Marsh  a  consi- 
derable extent  has  been  effected  with  chalk  stones,  especially  at 
the  foot  of  the  chalk-hills,  where  the  material  is  close  at  hand. 
The  chalk  is  broken,  and  placed  in  drains  3  feet  in  depth,  and, 
when  filled  to  a  certain  height,  covered  with  the  soil  ;  the  out- 
falls being  constructed  of  tiles,  as  otherwise  the  stones  would  be 
crumbled  (and  the  drain  thus  injured)  by  frost.  The  drains  are 
generally  laid  along  every  furrow.  On  this  part  of  the  district 
considerable  quantities  of  lime  have  been  applied  to  the  land  with 
very  beneficial  effects.  A  large  proportion  of  grass  in  the  Marsh 
is  mown  for  hay,  which  is  produced  in  great  bulk ;  but,  whether 
from    its    abundance    or   not,  little    pains    are    bestowed    upon 
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"  making"  it.  The  swarths  have  been  known  to  lie  for  weeks 
unturned,  and  the  ricks  are  often  left  unthatcbed.  There  are  no 
large  towns  in  the  neighbourhood  to  make  the  hay  valuaUe,  and 
it  is  produced  in  such  plenty,  that  the  farmers  do  not  bestow 
that  care  and  labour  upon  it  which  characterise  the  hay-making 
in  Middlesex,  and  scarcely  ever  shake  out  the  grass  the  same  day 
as  mown.  The  sheep  in  this  district  are  all  of  the  Lincolnshire 
longwool  breed ;  the  beasts  are  shorthorns.  The  average  rental 
per  acre  is  from  30^.  to  35«.,  but  sometimes  60«.,  or  eveq  80«. 
per  acre  are  given. 

The  Marshes  are  chiefly  used  as  a  feeding  district  for  sheep,  as 
from  the  unsuitableness  of  the  herbage  to  lambs,  and  the  entire 
absence  of  hedge-rows  or  shelter  of  any  kind,  breeding  cannot  be 
carried  on  with  success,  and  the  water  in  the  ditches  being  fre- 
quently brack  is  exceedingly  dangerous  to  young  cattle.  On  the 
Middle  marsh  are  some  extensive  woodlands  and  fences  of  white- 
thorn, and  a  pasture  better  adapted  for  breeding  purposes  ;  coin 
sequently,  a  few  beasts  and  many  sheep  are  there  bred  and  fattened 
on  the  grass  lands. 

Approaching  the  Fen-land,  the  clay-land  becomes  narrower, 
and  the  Marshes  extend  towards  Wainfleetina  tract  of  remarkably 
rich  grazing-land.  On  the  Middle  marsh  the  proportion  of  grass 
is  less  ;  and  owing  to  the  extended  practice  of  under-draining,  a 
considerable  breadth  of  turnips  is  being  grown.  Dead  fallows 
were  almost  universal  a  few  years  ago,  but  by  the  action  of  the 
rain-water  and  the  atmosphere  upon  the  drained  soil  the  prin- 
cipal part  is  now  capable  of  being  fallowed  with  a  crop  of  turnips, 
swedes  being  grown  on  the  stronger  land,  and  white  turnips  on 
the  loamy  and  lighter  soils.  The  proportion  of  dead  fallow  has 
been  much  reduced  by  good  subsoil-drainage;  but  why  stop 
there  ?  Great  difficulty  is  yet  experienced  in  the  consumption  of 
the  turnips,  the  land  is  heavy  and  very  tenacious,  horses  injure  it 
by  the  weight  of  their  footsteps,  and  whatever  may  be  the  season 
it  is  generally  either  too  wet  or  too  dry  to  work  easily  :  why,  then, 
should  not  the  stirring  of  the  solid  and  cohesive  subsoil  follow  the 
laying  of  hollow-drains  beneath  it,  and  thus  secure  a  thorough 
diying  and  lightening  of  the  land  ?  Two  objections  have  bc^ 
adduced ;  the  land  is  already  soft  enough  in  wet  weather,  and 
allows  the  horses  to  sink  in,  and  those  who  have  tried  subsoil 
ploughing  have  gradually  relinquished  it.  Now  it  is  well-known 
that  both  the  softness  and  hardness  of  clay  arise  from  the  mois- 
ture within  it,  the  first  from  its  wetness  and  the  latter  from  the 
sudden  drying  of  it  when  wet  It  is  the  presence  of  too  much 
water  that  renders  clay-land  sticky  and  soft,  and  makes  it  set 
when  drying  ;  but  remove  this  cause  of  mischief,  and  the  soil 
will  remain  generally  in  a  loose  and  friable  state,  never  so  bard 
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as  to  hinder  tillage,  and  never  too  light  and  greasy  to  bear  the 
tread  of  a  horse.  And  there  cannot  be  a  more  reasonable  way 
of  effecting  this  than  by  providing,  with  a  proper  implement,  a 
passage  downward  through  that  pan  of  earth  which  the  rain-drops 
have  hitherto  been  unable  thoroughly  to  pierce  and  disintegrate, 
llie  second  objection  has  little  weight ;  for  if  a  few  individuals 
give  up  a  good  practice  out  of  alarm  at  its  cost,  that  is  no  reason 
why  others,  who  are  convinced  that  the  lasting  amelioration  of  a 
piece  of  clay-land  amply  repays  for  ploughing  every  few  years 
once  down  every  furrow,  should  not  adopt  and  persevere  in  it. 

No  general  system  of  husbandry  is  practised  in  this  part  of  the 
district  under  consideration,  a  common  practice  being  to  crop 
as  long  as  the  land  will  bear  it.  A  5-field  course  is  found 
very  suitable,  viz.,  1.  turnips;  2.  oats;  3.  wheat;  4.  clover; 
5.  wheat.  Clover  is  produced  in  great  abundance :  the  prac- 
tice of  growing  it  being  new,  the  soil  is  rich  for  it.  Beans  and 
clover  are  both  extensively  grown,  and  form  two  of  the  best 
preparations  for  wheat  that  are  to  be  found.  A  small  breadth 
of  mangold-¥rurzel  is  grown,  but  no  coleseed ;  and  there  are  but 
few  crops  of  potatoes.  Liming  has  been  done  to  some  extent. 
The  sheep  and  beasts  here  are  all  bred  in  the  district. 

The  next  district  coming  under  notice  is  that  stretching  be- 
tween the  chalk  hills  east,  the  cliff  range  west,  the  Fens  south,  and 
the  town  of  Brigg  north ;  and  includes  the  broad  tract  of  drift 
clay,  the  narrow  reach  of  Kimmeridge  clay,  and  the  greensand 
formation  which,  though  running  parallel  with  the  chalk  from 
near  Brigg  to  its  southern  extremity,  is  of  too  small  an  area  to 
merit  a  separate  division  of  this  Report.  It  is  proposed  lo 
consider  both  sand  and  clay  conjointly  under  the  name  of  the 
"  Central  Districty  The  red  clay  belonging  to  the  greensand 
formation  is,  in  the  neighbourhood  of  Spilsby,  good  com  land, — 
it  works  easily  and  yields  well.  The  following  is  found  to  be  an 
excellent  course  of  cropping  for  this  kind  of  soil : — J.  turnips ; 
2.  wheat ;  3.  barley  ;  4.  turnips ;  5.  oats  ;  6.  wheat ;  7.  clover ; 
8.  oats  or  wheat.  But  the  most  usual  rotation  is— 1.  turnips  ; 
2  wheat ;  3.  barley  ;  4.  turnips  ;  5.  barley  ;  6.  seeds, — if  white 
clover,  grazed  two  years  and  manured,  or  mown  one  year  and 
manured, — then  broken  up  for  oats  or  wheat.  Under  the  best 
management  the  seeds  are  manured  both  years  when  grazed ;  a 
practice  which  answers  well,  particularly  on  the  sandy  soil,  the 
porosity  of  which  is  such  that  the  strength  of  the  manure  soaks 
very  quickly  away.  It  is  better  to  lay  on  7  loads  per  acre  fre- 
quently than  a  heavy  dressing  all  at  once  at  longer  intervals. 
The  practice  of  top-dressing  the  clover  certainly  incurs  a  waste 
by  evaporation  ;  but  the  loss  by  soakage  would  occasion  great 
injury  to  the  crops  growing  two  or  three  years  after  the  appli- 
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cation  of  the  manure,  if  the  other  plan  were  followed, — and  as 
it  is,  the  waste  is  rendered  as  little  as  may  be  by  choosing  damp 
weather  for  the  operation,  so  that  the  salts  and  ammonia  are 
washed  into  the  soil.  The  mown  seeds  are  generally  a  mixture 
of  rye-grass  and  clover,  the  Timothy,  or  cats'-tail  grass,  not 
being  grown.  Clover  is  an  excellent  preparation  for  wheat  on 
some  soils ;  but  here  the  wheat  after  it  is  liable  to  lose  plant. 
On  the  sandy  land  the  common  course  is — 1.  turnips;  2.  oats; 
3.  wheat ;  and  then  either  turnips  again  or  clover.  The  Norfolk 
4-course  shift  is  not  generally  but  still  frequently  pursued,  no 
regular  system  being  adopted  by  all  the  farmers.  White  turnips 
are  the  chief  sort,  though  many  swedes  are  grown,  and  all  the 
roots  are  cut  and  given  to  the  sheep  on  the  land.  The  sheep 
are  generally  supplied  with  oil-cake,  and  great  care  is  taken  to 
feed  them  (with  both  cake  and  turnips)  regularly  and  at  the 
proper  rate.  Hardly  any  coleseed  is  grown.  Tares  are  often 
sown  for  feeding  with  sheep,  being  ploughed  up  in  July  and  the 
land  sown  with  turnips.  Turnips  and  cabbages  are  the  principal 
green  crops,  the  tnode  of  cultivating  the  latter  vegetable  being 
very  simple, — the  land  is  ridged  with  manure  just  as  for  turnips, 
and  then  the  plants  are  set  by  spade :  the  cabbages  fill  the 
place  of  turnips  in  the  rotation.  Thus  the  farmers  here  have 
demonstrated  by  extensive  practice  what  chemistry  proves  by 
analysis,  viz.,  the  superior  nutritive  qualities  of  this  useful  plant 
as  compared  with  most  others.  Very  little  pulse-corn  is  grown 
upon  these  hills,  and  the  varieties  of  wheat  commonly  sown  con- 
sist of  more  red  than  white.  Wheat  is  dressed  for  **  smut "  in 
various  ways,  sulphate  of  copper  being  commonly  used :  it  is 
usually  drilled  in  rows  7  to  9  inches  apart,  the  quantity  of  seed 
being  8,  9,  to  10  pecks  per  acre.  The  produce  of  most  of  the 
sand  district  is  about  3  or  4  quarters  per  acre.  The  working  of  the 
land  presents  few  peculiarities,  very  little  scarifying  or  skeleton- 
ploughing  of  the  surface  being  customary  ;  nor  is  there  any  par- 
ticular disadvantage  felt  by  young  cropping,  the  obnoxious  wire- 
worm  not  making  any  grievous  ravages.  The  weeds  are  very 
troublesome,  especially  the  wild  oat,  butter-cup,  and  "  needle," 
— of  course,  in  addition  to  that  pest  of  husbandry  upon  all  soils, 
the  "  twitch,"  or  couch.  All  the  grain  crops  are  mown  and  tied. 
About  one-third  of  the  land  on  this  formation  is  in  pasture,  which 
is  grazed  by  the  breeding  cattle,  or  "  holding  stock,"  during  the 
summer,  the  seeds  being  at  the  same  time  stocked  with  sheep. 
Very  few  bullocks  are  fattened  upon  the  hills  ;  many  farmers 
winter  twice  as  many  beasts  as  they  can  summer,  buying  them 
in  autumn,  keeping  them  in  the  yards  on  straw  and  cake,  and 
then  selling  them  in  spring  to  the  grazier.  This  is  not  at  all  a 
dairying  county ;    but  every  farmer  keeps  from  2  to  4  cows — 
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enough  to  supply  his  own  household  with  dairy  produce,  and  fur- 
nish a  few  pounds  of  butter  weekly  for  the  market.  The  cows 
are  fed  in  yards  during  the  winter  on  cut  "  meat,"  that  is  straw 
and  clover,  usually  cut  an  inch  or  an  inch  and  a  half  long. 

The  proprietors  are  not  generally  large  owners;  and  all  the 
tenant-farmers  are  tenants-at-will.  Some  holdings  amount  to 
1000  and  1300  acres  each,  but  there  are  a  great  many  60  and 
80-acre  farms,  the  average  size  being  about  200  acres  throughout 
the  hill  district  in  front  of  the  chalk.  All  the  parishes  near  to 
the  Fens  are  tithe-free :  they  possess  allotments  of  fen  land,  the 
tithes  being  compounded  in  the  following  manner : — When  the 
three  fens  named  East,  West,  and  Wildmore,  were  drained, — 
of  the  total  quantity  of  40,009  acres  the  Duchy  Court  of  Lan- 
caster took  one-twentieth  part  as  a  compensation  for  manorial 
rights,  and  the  remainder  was  divided  into  parochial  allotments 
amongst  the  towns  claiming  right  of  common.  Acts  of  parlia- 
ment were  subsequently  passed  for  the  inclosure  of  the  fen  allot- 
ments, and  the  waste  lands  within  these  parishes ;  and  after  a 
certain  portion  was  decreed  to  the  impropriators  in  lieu  of  tithes, 
the  rest  was  awarded  to  the  proprietors  of  toftsteads  and  lands 
within  the  respective  parishes. 

In  the  townships  north  of  these  the  tithe  still  continues  an 
annual  burden  of  5*.,  6^.,  or  7s,  per  acre. 

The  general  surface  of  the  hills  which  run  several  miles  north- 
ward from  Keal  is  much  more  wooded  than  that  of  the  Wolds,  and 
there  are  several  extensive  woods  and  fox-covers.  The  fences  are 
generally  neat  quicks ;  in  many  places  upon  banks ;  small  grips 
or  ditches  being  dug,  the  earth  laid  all  on  one  side,  and  the  quick 
planted  on  the  bank  thus  raised.  But  this  is  an  injudicious  plan, 
the  soil  falling  away  from  the  stems  and  roots  on  each  side,  and 
by  this  exposure  damaging  the  growth  of  the  hedge.  The  whole 
tract  was  anciently  covered  with  gorse  and  ling,  having  cultivated 
spots  and  pastures  round  the  villages — it  now  has  the  aspect  of 
thriving  crops  and  luxuriant  herbage  in  almost  every  part,  being 
generally  highly  cultivated.  The  rent  probably  averages  about 
30«.  per  acre. 

The  improvements  which  have  taken  place  upon  the  sand  and 
red  clay  soils  are  well  worthy  of  attention,  and  mainly  consist  of 
underdraining,  marling,  and  liming.  The  drains  are  constructed 
with  a  view  of  cutting  off  the  springs  upon  sloping  land ;  very 
few  stones  are  employed  for  the  purpose,  the  tile  and  sole  being 
most  usual.  The  drains  are  invariably  deep,  and  the  practice  of 
this  great  point  of  good  husbandry  is  universal  throughout  the 
district.  Arthur  Young  states  that  at  the  period  of  his  survey  the 
wetness  of  the  hill-sides  about  Mavis  Enderby,  Bolingbroke,  «Scc., 
was  lamentable,  and  that  ^'  he  was  a  desperate  fox-hunter,  who 
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ventured  to  ride  there  without  being  well  acquainted  with  the 
ground."  It  still  remains  a  fact  that  many  of  the  steeper  declivities 
under  pasture  possess  boggy  spots  overgrown  with  rough  grass 
and  rushes,  and  the  draining^tool  might  here  prove  of  great 
service ;  but  the  general  drainage  must  be  considered  as  remark- 
ably improved  by  the  great  numbers  of  tiles  that  have  been  laid 
within  a  few  years. 

Fifty  years  ago  the  farmers  had  beg^n  to  make  use  of  the 
white  clay  (or  chalk  drift),  which  is  found  on  hilUtops  in  the 
neighbourhood,  and  of  the  blue  marl  which  lies  in  their  valleys, 
to  alter  and  improve  the  nature  of  their  red  sand  and  clay.  The 
practice  has  largely  increased  since  that  time,  and  many  estates 
have  derived  a  permanent  advantage  from  it.  The  white  buttery 
knarl  gives  both  strength  and  solidity  to  the  soil ;  and  a  farmer 
having  applied  it  to  only  2  lands  in  one  of  his  fields,  found  that 
the  yield  of  com  from  those  lands  was  fully  2  or  3  coombs  per 
acre  greater  than  from  the  remainder  of  the  field.  The  marl  is 
also  found  to  prevent  the  '^  clubbing "  of  turnips  (or  the  disease 
called  ^*  fingers  and  toes  "),  to  which  this  land  was  subject.  The 
blue  marl  is  beneficial,  but  in  a  minor  degree.  It  is  common  to 
put  on  40  loads  per  acre ;  and  one  dressing  of  the  white  clay  is 
found  to  be  amply  sufficient  for  a  great  many  years,  it  being 
questionable  whether  a  second  application  on  the  red  land  is  cal- 
culated to  be  useful.  Some  of  the  most  intelligent  managers  in 
the  district  recommend  once  marling  with  the  white  day,  then 
when  the  land  again  grows  weak  apply  5  chaldrons  per  acre  of 
lime ;  in  a  few  years  after  that  lay  on  a  dressing  of  the  blUe  marl. 
Marling,  however,  is  a  great  expense,  and  therefore  not  nearly  so 
many  farmers  have  adopted  it  as  should  have  done :  considerable 
improvements  remain  to  be  effected  in  this  respect.  The  practice 
of  liming  is  very  general ;  indeed  the  principal  manures  used  are 
lime,  and  farm-yard  dung  enriched  with  linseed  food;  bones  do 
not  succeed  well  upon  the  red-clay  soil.  The  lime,  which 
lightens  the  clay  lands  in  the  Middle-marsh,  gives  solidity  to  these 
light  soils,  and  also  facilitates  the  decomposition  of  vegetable  sub- 
stances into  fertilizing  ingredients.  In  order  to  accomplish  the 
latter  and  other  uses  in  the  land  it  is  necessary  that  the  lime 
should  be  applied  in  a  quick  state.  Accordingly  it  is  fetched 
from  the  chalk  hills  (generally  several  miles  distant),  and 
"  hilled  "  for  2  or  3  weeks  before  used,  the  heap  being  covered 
over  with  earth.  In  the  process  of  making  the  heap,  the  outside 
portions  "  fall "  by  the  absorption  of  moisture  and  carbonic  acid 
from  the  atmosphere,  forming  a  protective  shield  above  the  re- 
mainder, and,  with  the  assistance  of  the  added  covering  of  soil, 
preserving  the  bulk  for  a  long  time  free  from  the  action  of  the 
air.     About  5  chaldrons  (varying  from  4  to  7)  per  acre  is  a  proper 
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dose,  and  is  thrown  hot  from  the  carts  upon  the  fallows.  At 
this  rate  it  is  advisable  to  lime  once  in  8  years ;  but  when  only 
3  chaldrons  per  acre  are  applied  the  dressing  must  of  course  be 
repeated  more  frequently. 

If  any  further  improvements  may  be  suggested,  perhaps  the 
main  requisite  is  the  use  of  the  subsoil  plough  on  the  red  clay ; 
there  is  generally  a  bed  of  very  stiff  soil,  often  hardening  into  a 
stony  substance  called  "iron-mould,"  beneath  the  surface  tilth, 
which  appears  to  need  the  pulverizing  action  of  the  deep  share  to 
improve  both  the  texture  and  temperature  of  the  soil. 

On  the  white  clay,  between  Hareby  and  Homcastle,  about 
one-third  is  in  grass,  and  beyond  that,  by  Wragby,  &c.,  about 
two-fifths,  and  in  some  parishes  one-half.  The  sheep  are  crosses 
between  the  Leicester  and  Lincoln  breeds,  and  the  beasts  are 
generally  improved  short-horns.  The  usual  course  of  cropping 
is  a  four-field  system,  but  owing  to  the  badness  of  the  layer  dead- 
fallows  are  unavoidable  over  a  great  part  of  this  district.  Wheat 
of  course  is  the  first  crop  after  a  dead  fallow,  succeeded  by  red 
clover.  The  land  is  partly  ridged  for  the  green  crops,  which 
consist  of  both  turnips  and  coleseed,  and  mangolds  and  cabbages 
in  small  quantities.  The  turnips  are  followed  by  barley,  and  the 
red  clover  is  succeeded  by  beans,  peas,  or  oats,  and  barley  on  the 
turnip-land,  the  aim  being  to  avoid  two  white  straw  crops  together. 
The  usual  varieties  of  wheat  are  red — "  Spalding's-red,"  a  coarse 
heavy  kind  of  wheat,  being  commonly  grown.  The  average  yield 
of  such  wheats  upon  this  kind  of  land,  including  the  clay  with 
gravelly  subsoil,  is  about  3i  quarters  per  acre.  All  the  grain 
crops  are  mown.  In  many  parts  of  the  country,  especially  on  the 
light  sandy  lands  where  furrows  are  few,  no  care  is  bestowed 
upon  making  the  drill-rows  straight  by  the  furrows,  the  aim  being 
merely  to  keep  them  equidistant,  without  paying  much  attention 
to  bends  in  their  line  of  direction.  On  the  Hareby  estate  (and 
perhaps  also  on  various  others)  the  *'  lands  "  on  the  white  clay 
are  ploughed  about  8  feet  in  width,  and  the  drill  is  wide  enough 
to  cover  all  the  land  between  furrow  and  furrow.  By  means  of 
this  arrangement  there  is  no  irregularity  in  the  rows,  all  being  at 
equal  distances,  and  the  crop  shows  no  defect  on  the  ridges  (or 
middle  of  the  stetches).  The  commoner  method  on  heavy  land, 
particularly  in  the  alluvial  districts,  is  to  have  the  furrows  12  feet 
apart,  with  a  drill  to  fit  half  the  distance ;  and  it  requires  an 
experienced  drill  man  to  work  the  "  swing  "  mechanism  connected 
with  this  kind  of  drill  in  such  a  way  as  not  to  run  the  ridge  rows 
into  one  another,  or  swerve  them  too  far  asunder.  In  either 
case  the  furrows  must  be  exactly  parallel,  and  at  precisely  the 
right  measure  apart  that  fits  the  drill :  if  trampling  is  injurious 
the  horses  can  alto  be  made,  in  both  cases,  to  walk  down  the 
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furrows  only.  The  latter  plan,  however,  has  one  advantage  over 
the  former,  even  if  the  requirement  of  one  or  two  horses  less  to 
work  the  drill  be  taken  for  nothing,  viz.,  that  there  are  one-third 
fewer  furrows  in  a  field,  and  these  being  lowest,  are  generally 
found  to  be  the  most  failing  places. 

There  is  a  considerable  extent  of  woodland  upon  the  drift 
hills,  and  the  fences,  though  generally  neat,  are  not  all  trimmed 
by  the  hook,  many  being  allowed  to  grow  up  bushy  for  the  purpose 
of  making  long  faggots  or  kids. 

Some  beautiful  farm  premises  are  found  on  the  larger  farms 
in  the  central  district,  but  good  buildings,  though  great  improve- 
ments have  been  made  within  20  years,  are,  notwithstanding,  very 
rare ;  and  both  on  the  white  clay  and  greensand  hills,  the  home- 
steads are  usually  ill-arranged,  badly  constructed,  and  the  bams 
and  sheds  inadequately  proportioned  to  the  size  of  the  farms  and 
the  head  of  st9ck.  A  common  mode  of  building  hovels,  bams, 
&c.,  on  a  small  scale,  is  to  fix  up  a  framework  of  wood,  and  cover 
it  with  plaster.  This  plaster  is  the  white  marl  mixed  with  water, 
having  straw  well  chopped  up  amongst  it ;  and,  after  standing  a 
week  before  used,  makes  a  hard  and  cheap  walling  for  light  build- 
ings. This  style  of  architecture  is  called  '^  mud  and  stud,"  and 
formerly  the  cottages  of  the  poor  were  universally  erect^  after 
the  same  rude  and  miserable  model. 

There  are  a  few  leases  in  this  district.  The  average  rent  per 
acre  of  the  clay  is  about  24^.  to  26^.,  subject,  in  many  cases,  to 
the  tithes  being  paid  by  the  tenants. 

Most  farmers  marl  their  own  land  if  they  have  pits  of  either 
white  or  blue  clay  upon  their  farms  ;  but  where  the  subsoil 
entirely  consists  of  gravel  or  sandy  clay,  this  means  of  fertility  is 
beyond  their  reach,  or  cannot  be  obtained  without  incurring  too 
heavy  an  expense. 

The  best  and  greatest  improvement  on  this  clay  has  been  that 
of  under-drainage.  It  was  commenced  about  30  years  ago  with 
horseshoe  tiles  and  "  bats,"  or  soles,  which  were  laid  at  only  16 
inches  depth.  At  the  present  time,  however,  scarcely  any  shallow 
draining  is  done,  the  tiles  never  being  put  in  at  less  than  3  feet 
from  the  surface  ;  and  nearly  all  that  was  done  during  the  first 
20  years  has  been  taken  up,  and  the  land  re-drained  at  the  above 
and  even  much  greater  depths,  it  being  found  that  with  the 
shallow  system  the  land  was  always  wet.  By  this  means  the 
whole  country  in  the  neighbourhood  of  Wragby  has  been  greatly 
dried  and  improved,  and  the  difficulty  which  attached  to  the 
various  operations  of  husbandry  gradually  weakened  and  reduced. 
But  it  is  on  those  lands  which  rest  on  a  white  clay  subsoil  that 
draining  has  given  rise  to  the  most  striking  improvement;  the 
process  of  claying  (as  practised  in  the  fens)  being  here  combined 
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vrith  hollow  draining  in  one  manual  operation.  The  drain3  are 
cut  to  the  depth  of  3  feet  6  inches,  or  4  feet,  and  made  12  inches 
wide  at  the  bottom  in  order  to  get  a  large  quantity  of  the  white 
marl  to  throw  out  upon  the  surface  of  the  land.  The  clay  from 
these  trenches  is  spread  over  the  field,  and  when  it  has  become 
thoroughly  incorporated  with  the  soil,  which  is  not  the  case  during 
the  first  season  after  its  application,  a  very  considerable  increase 
of  productiveness  is  the  result,  accompanied  by  an  alteration  of 
the  land  that  renders  it  easy  to  be  kept  clean. 

That  portion  of  the  central  district  which  lies  near  the  Fens,  and 
stretches  between  the  Witham  and  the  neighbourhood  of  Wragby, 
was  anciently  a  tract  of  woodland  and  sandy  waste.  There  are 
still  extensive  woods  in  the  parishes  of  Revesby,  Mareham, 
Tumby,  &c.,  remains  of  the  ancient  forest  named  "  Tumby 
Chace ;''  and  also  in  Bardney,  Stainfield,  Barlings,  and  many 
other  parishes. 

North  of  Tattershall  is  a  wide  sterile  tract  called  Tower  Moor, 
which  was  divided  among  the  surrounding  parishes  about  90 
years  ago.  A  part  of  the  moor  allotments  has  been  inclosed  and 
reduced  to  cultivation ;  but  much  remains  open  in  its  wildness 
and  desolation  of  heath  and  ling.  Beneath  the  light  sand  and 
gravel,  at  a  considerable  depth,  generally  about  12  feet,  is  the 
Oxford  clay,  forming  a  valuable  bed  for  admixture  with  the  peaty 
sand  on  the  surface.  The  expense  of  excavating  it  is  doubtless 
the  main  drawback  to  an  extended  use  of  it  upon  the  moor.  On 
the  portions  cultivated  the  usual  system  of  cropping  is,  1.  turnips, 
2.  barley  or  oats,  3.  seeds,  4.  wheat. 

Northward  of  Market  Rasen,  through  Holton-le-Moor,  and 
between  Caistor  and  Kelsey,  is  a  tract  of  light  sand  which  formed 
large  rabbit  warrens  until  a  few  years  ago  ;  the  banks  of  sand- 
sods  and  the  furzefencing,  which  crowns  them,  still  testifying  of 
its  late  condition  and  predatory  occupants.  Some  parts  of  it  have 
been  brought  under  turnip  culture,  but  large  tracts  are  com- 
pletely sterile  and  bare,  whilst  other  portions  have  been  covered 
with  plantations,  viz.,  of  thriving  Scotch  firs  and  larches  amongst 
a  thick  underwood  of  gorse.  A  square  of  it  belonging  to  Caistor, 
Nettleton,  Clixby,  Searby,  Grasby,  Kelsey,  &c.,  was  viewed  by 
Young  at  the  close  of  last  century ;  and  he  states  that  these 
moory  commons  were  reported  to  him  to  be  so  bad  as  not  to  be 
worth  cultivating,  "  but  on  examining  them  I  found  them  miser- 
ably pared  for  fuel ;  the  moor  is  not  good,  but  would  pay  well 
for  inclosing  and  cultivating."  By  the  powers  of  an  act  passed 
in  1798  the  inclosure  took  place ;  and  the  long  lines  of  planta- 
tion are  now  fenced  from  fields  arable  and  pasture,  and  from 
straight  and  good  roads,  by  neat  and  well-grown  quicks.  As  this 
tract  is  low  and  level,  and  by  numerous  water-courses  transmits 
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to  the  Ancholme  river  the  flow  of  innumerable  springs  violently 
thrown  out  by  the  clay  stratum  of  the  hills,  many  parts  of  its  sur- 
face are  wet,  and  demand  considerable  pains  and  cost  to  secure  a 
good  drainage.  Underdraining  in  such  a  loose  running  soil  as 
this  is  no  easy  task  ;  the  best  kind  of  drain  is  found  to  be  that 
made  by  common  tiles  and  flats,  the  ends  of  the  tiles  being  held 
^*  flush  "  with  each  other,  so  as  to  prevent  the  ingress  of  the  sand. 
The  main  difficulty  attendant  on  the  efforts  of  the  drainer  here  is 
the  slow  but  inevitable  choking  of  the  drains  by  an  irony  incrus- 
tation ;  this  generally  occurs  in  the  period  of  almost  6  or  7  years, 
and  new  lines  of  drains  are  then  laid  down,  it  being  not  worth  the 
time  and  labour  to  take  up  and  cleanse  out  the  old  ones. 

Both  chalk  and  white  marl  are  productive  of  beneficial  results 
when  applied  to  the  sand,  but  the  principal  material  used  for  admix- 
ture is  the  blue  clay,  which,  forming  a  ridge  of  low  hills  west  of 
this  tract,  is  found  beneath  the  sand  at  various  depths,  and 
nearest  to  the  surface  in  the  western  portions.  It  is  spread  upon 
the  land  and  mingled  by  harrowing,  at  the  rate  of  100  cubic 
yards  per  acre.  At  pits  of  it,  near  Caistor,  the  day  is  sold  at 
8^.  per  yard,  costing  the  purchasers  also  2d,  per  yard  to  dig  and 
fill. 

Turnips,  barley,  and  seeds  are  the  chief  crops,  but  if  there  be 
any  regular  course  pursued  it  is  mbst  commonly  the  4  or  9  course, 
as  on  the  Wolds.  The  turnips  are  always  eaten  off  by  sheep  ; 
and  it  is  usual  to  make  the  land  solid  after  it  has  been  sown  with 
grain  by  the  treading  of  a  flock  of  sheep.  Much  of  it  is  pressed, 
but  more  is  trodden  in  this  manner.  As  it  is  but  a  poor  soil  the 
produce  is  proportionably  scanty,  the  average  yield  per  acre  of  a 
number  of  years  being  estimated  at  2  quarters  6  bushels  of  wheat, 
and  3  quarters  6  bushels  of  barley ;  though  of  course  much 
heavier  crops  than  these  are  often  obtained.  The  sand  is  pecu- 
liarly infested  with  willow  weed. 

On  the  clay  land,  west  of  this  flat,  is  a  long  but  narrow  line  of 
good  pasture  land  stretching  through  Owersby,  Kelsey,  &c., 
towards  Brigg ;  and  on  the  east  is  a  tract  of  grass  on  the  red  clay 
which  caps  the  lofty  sandstone  hills  from  Claxby  to  Nettleton, 
and  stretches  also  north  of  Caistor,  through  Grasby  and  other 
villages.  But  the  quantity,  when  compared  with  the  arable  land, 
is  small,  the  proportions  in  this  neighbourhood  being  estimated 
at  eight-tenths  in  tillage  and  two-tenths  in  grass.  The  larger 
sheep  are  made  fat  upon  the  richest  land,  which  is  to  be  found  of 
the  best  quality  here  and  there ;  and  the  Leicesters  are  "  tumiped  " 
during  two  winters.  The  usual  course  of  cropping  on  the  clay  is 
a  four  course,  viz.,  1.  fallow,  without  a  crop  ;  2.  wheat ;  3.  seeds 
and  red  clover  alternately ;  4.  beans,  peas,  or  oats,  or  sometimes 
wheat  again.     Swedes  are  occasionally  grown  on  the  clay,  and 
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also  on  the  sand,  being  drawn  off  the  land  in  the  first  case  and 
cxHisumed  hy  sheep  in  the  latter.  A  considerable  proportion  of 
land  in  the  vicinity  of  Caistor  still  requires  to  be  underdrained. 
The  average  yield  per  acre  on  the  clay  is  computed  at  3  qrs. 
2  bis.  of  wheat ;  2  qrs.  4  bis.  of  beans ;  5  qrs.  4  bis.  of  oats  ; 
and  2  qrs.  4  bis.  of  peas ;  thus  showing  the  native  poverty  of  the 
soil  as  well  as  a  deficiency  in  many  instances  of  first-<:lass  manage- 
ment. An  improvement  which  might  be  more  generally  adopted 
is  the  application  of  the  neighbouring  sand  to  the  heavy  and 
stubborn  day.  This  has  been  tried  with  success,  and  a  mutual 
exchange  of  poor  materiaU  might  thus  be  made  to  effect  the 
enrichment  of  each ;  the  transported  infertile  clay  becoming  the 
source  of  productiveness  to  the  sand,  and  the  dry  loose  sand,  when 
carried  to  and  mixed  with  the  clay,  mitigating  its  harshness,  and 
rendering  it  mild  and  prolific. 

The  Carrsj  or  low  grounds  on  each  side  the  river  Ancholme, 
lying  between  the  land  last  noticed  and  the  oolite  hills,  in  a  nar- 
row tract  from  Bishop  Bridge  to  Ferraby,  come  next  in  the 
order  of  survey  chosen  in  this  Report.  The  principal  breadth 
being  north  of  Brigg,  the  following  remarks  are  chiefly  appli- 
cable to  that  part  of  the  district.  About  half  the  area  is  in  pas- 
ture, which  differs  much  in  quality.  The  best  is  good  enough  to 
feed  heifers  :  but  the  grass  is  not  generally  feeding-land,  its 
chief  merit  being  its  excellence  for  growing  stock.  There  is  a 
tract  of  land,  chiefly  under  grass,  between  the  Wolds  and  the 
lowest  or  middle  psut  of  the  flat,  not  of  very  good  quality,  and 
this  has  been  underdrained.  Underdraining,  however,  is  rarely 
practised  in  this  levd.  Most  of  the  arable  land  has  been  broken 
up  at  a  comparatively  recent  period,  and  the  work  of  converting  into 
tillage  is  still  progressing.  The  turf  is  first  pared  and  burned, 
and  then  the  land  is  ploughed ;  two  or  three  white  crops  being 
taken  in  succession.  On  the  deep  alluvial  soil,  or  warp,  next 
the  Humber,  the  principal  crops  are  rape,  oats,  and  wheat ;  a 
few  turnips  are  grown,  but  no  beans, — and  the  land  when  first 
taken  up  from  grass  is  generally  sown  with  rape  and  wheat. 
The  stripe  of  peat  below  Saxby,  dothed  with  rushy  herbage,  has 
been  pardy  underdrained,  and  forms  when  the  water  is  removed 
from  its  mass  a  very  light  and  spongy  soil.  Clay  from  beneath 
the  black  land  westward  of  it  has  been  applied  to  it  in  some 
instances,  and  good  potatoes  grown.  The  carr  land  in  the  neigh- 
bourhood of  Ferraby  and  Saxby  requires  the  application  of  lime, 
and  the  admixture  of  the  subsoil  vj[Jth  the  surface  tilth  could  not 
fail  to  be  productive  of  benefit.  Bones  are  never  employed  as 
an  artificial  manure.  The  land  yields  good  crops;  but  after 
being  under  the  plough  for  a  few  years  it  is  frequently  laid  down 
again  to  grass.     The  peaty  soil  of  Worlabv  and  other  carrs  has 
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'^  a  sub-soil  of  clay  often  so  near  that,  by  ploughing  deeply 

can  be  brought  up  to  give  a  solidity  to  the  top-soil, — a  c 
III  so  highly  necessary  for  the  growth  of  com   and   othe 

When  the  clay  is  too  deep  to  be  thus  raised,  it  is  trem 
trenches  being  parallel,  and  about  5  yards  apart.  1 
thrown  out  on  both  sides  covers  the  land,  and  after  bei 
verised  by  the  frost  and  well  intermingled  with  the  pe 
the  soil  the  requisite  degree  of  strength  and  consistent 
next  operation  is  liming.  From  4  to  5  chaldrons  per 
used,  the  expense  of  which,  including  the  labour  of  put 
}  is  about  15*.   per  chaldron.     The  first  crop  is  cole,   ^ 

always  fed  off  in  the  autumn  or  early  part  of  the  wint< 
f !;  same  kind  of  artificial  manure  is  drilled  in  with  the  see 

j  |-  made  use  of  on  the  wolds,  viz.,  bones  raw  or  dissolved 

fi  &c.,  and  mixed  with  ashes.     Turnips  are  not  much  ^ 

\  account  of  their  liability  to  produce  "  fingers  and  toes." 

is  the  next  crop,  mostly  white  varieties ;  but  this  bei 

ject  to  injury  from  water  and   naturally  dependent  u 

nature  of  the  seasons  on  such  land,  there  is  great  un< 

I  both  as  to  the  quantity  of  the  yield  and  the  quality  of  t1 

jl  Occasionally  large  crops  are  produced,  of  5  or  6  quar 

j  acre.     The  weight  varies  from  15  to  18  stones  per  co< 

yield  being  as  variable  also ;  and  the  better  it  weighs  the 
generally  yields.     Poland  oats  follow,  the  produce  very 
\  but  not  so  uncertain  as  that  of  the  wheat.     This  crop 

\ :  ceeded  by  seeds  for  pasture,  grazed  by  sheep  and  youn 

? '  for  two  and  sometimes  three  years,  the  former  having  ai 

ance  of  oil-cake,  thus  putting  the  land  into  good  heart  and 
state  of  cultivation."  Two  white  crops  are  then  taken,  v 
followed  by  wheat,  or  vice  versa.  For  a  change,  beans  ai 
times  grown  on  the  strongest  land,  if  clean  ;  but  the  cr< 
uncertain  that  it  is  not  generally  sown.  Various  devial 
of  course  practised,  the  most  common  rotation  adopted 
carr  land  will,  however,  stand  thus : — 1.  rape,  2.  wheat, 
4.  seeds,  5.  seeds,  6.  oats,  7.  wheat. 

On  the  opposite  side  of  the  river  Ancholme  the  carr 
smaller  extent.  Below  Winterton,  Roxby,  Appleby,  &c. 
portion  of  the  land  is  being  ploughed  up,  and  much  1 
brought  into  tillage  within  a  few  years.  After  paring  ai 
ing  it  produces  abundant  crops  of  oats,  wheat,  and  rape 
profit  of  the  occupiers  ;  their  former  surface  having  been 
parts  a  coarse  grass  of  bad  quality,  and  in  others  a  sho 
grass  of  similar  inferiority.  No  farm-yard  manure  is  ap 
the  virgin  land  in  the  flat ;  but  by  boning  it  for  turnips 
are  grown  on  it  in  this  locality),  and  feeding  off  the  ; 
brings  a  great  bulk  of  com,  thus  furnishing  plenty  of  str 
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which  to  manure  the  light  turnip  larids  that  require  it.  On  this 
land,  which  contams  a  large  proportion  of  vegetable  matter,  lime 
is  needed  in  order  fully  to  develope  its  capabilities ;  and  the  cir- 
cumscribed area  upon  which  this  great  stimulator  of  a  vegetable 
soil  has  been  applied  indicates  one  of  the  principal  deficiencies 
observable  in  the  management  of  these  carrs.  However  largely 
the  fanners  here  may  have  studied  the  best  way  to  maintain  the 
fertility  of  new  arable  land,  it  is  pretty  certain  that  theirs  is  not  a 
self-sustaining  or  permanent  system  of  husbandry.  Thousands  of 
acres  of  the  southern  Fens  have  been  impoverished  by  upland 
farmers  taking  undue  advantage  of  their  untamed  strength  and 
richness ;  and  the  fenmen  who  succeed  those  managers  can  testify 
that  bone-dust,  no  matter  in  what  abundance,  is  no  compensation 
for  the  loss  of  all  the  vegetable  and  mineral  ingredients  which  the 
straw  would  have  returned  to  the  soil.  Farming  seems  easy  when 
the  land  is  fat ;  but  the  carrs  are  not  inexhaustible,  and  cannot 
long  bear  rifling  in  favour  of  the  hills.  The  adopters  of  this 
system,  whilst  endeavouring  to  bring  the  rich  and  poor  soils  into 
a  medium  state  of  productiveness,  must  avoid  the  unhappy  result 
of  leaving  both  in  an  inferior  condition ;  and  it  is  highly  pro- 
bable that  they  would  meet  with  greater  success  by  keeping  the 
products  of  the  good  land  for  its  own  maintenance,  and  improving 
the  light  land  by  other  means  (with  the  money  now  spent  in 
bones  for  the  carrs).  There  is  no  danger  of  the  carr  land  be- 
coming too  powerful ;  and  as  there  is  no  doubt  that  the  new  land 
is  actually  robbed,  suflFering  by  the  present  method  of  exchange, 
perhaps  it  would  be  best  to  reap  the  benefit  of  its  superabund- 
ance upon  its  own  surface,  and  begin  so  to  do  before  any  import- 
ant deterioration  has  occurred.' 

Tbe  characteristics  of  cultivation  that  mark  the  portion  already 
treated  of  are  not  found  in  the  more  southern  carrs,  which  are 
bisected  by  the  Ancholme  from  Brigg  southward,  because  of  the 
greater  depth  of  the  peat  and  the  inefficient  drainage.  A  four- 
course  rotation  is  commonly  practised,  rape  being  extensively  sown 
instead  of  turnips,  as  it  is  better  adapted  to  the  land.  The  pro- 
duce is  estimated  at  a  general  average  per  acre  of  3  quarters, 
6  bushels  of  wheat ;  barley  4  quarters  6  bis. ;  oats  7  quarters. 
Fifty  years  ago  the  carrs  between  Bishop  Bridge  and  Brigg  were 
rented  at  14^.  an  acre,  and  that  north  of  Brigg  at  21s, ;  the  aver- 
age rental  of  the  whole  tract  at  the  present  time  is  about  25^.  or 
30*.  per  acre.  The  imperfection  of  the  general  drainage  checks 
all  improvement ;  let  that  efficiency  in  this  respect  which  renders 
underdraining  practicable  be  once  attained,  and  this  long-drowned 
and  deserted  level  will  become  as  well-cultivated  as  any  other 
portion  of  the  county. 

The  next  part  of  Lincolnshire  to  be  adverted  to  is  that  between 
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the  carrs  and  the  river  Trent,  and  north  of  Kirton  and  Gains- 
borough ;  and  this  may  be  denominated  the  North-tBestem  District, 
The  soils  being  very  various,  the  modes  of  management  show  a 
corresponding  diversity  ;  but  by  comparing  the  following  details 
with  the  description  of  the  soils  already  given,  the  reader  will  be 
enabled  to  refer  each  peculiar  practice  to  its  own  locality  without 
a  repetition  here  of  the  names  of  towns  and  villages  there 
situated. — ^The  general  course  of  cropping  on  the  best  kind  of 
land  is  the  alternate  one  of— 1.  turnips;  2.  barley;  3.  red 
clover  for  mowing,  or  white  for  pasture ;  4.  wheat.  Upon  the 
tolerably  good  sands — 1.  turnips  ;  2.  barley ;  3.  seeds  for  one 
or  two  years  ;  4.  oats  or  rye.  And  on  the  inferior — 1.  turnips  ; 
2.  oats  or  rye,  one,  two,  or  three  years  seeds,  and  then  broken 
up  for  turnips  again.  On  the  cold  clayey  loam  the  course  of 
cropping  varies  still  more :  unless  the  season  be  favourable  it  is 
difficult  to  get  the  land  in  proper  order  for  turnips,  yet,  as  a  flock 
of  sheep  is  an  invariable  adjunct  of  every  moderately-sized  farm, 
either  turnips  or  rape  are  grown  if  possible,  followed  by  barley, 
seeds,  and  wheat.  But  it  is  often  the  case,  when  a  wet  or  frost- 
less  winter  and  spring  occur,  that  the  land  will  not  work  well  for 
barley,  and,  if  sown  at  the  usual  time,  this  crop  will  not  produce 
more  than  2  quarters  per  acre ;  and  the  alternative  is  to  wait  till 
the  tough  clods  become  thoroughly  dried  through,  and  upon  the 
first  heavy  rain  to  roll  and  harrow  them  down  to  a  friable  mould. 
Sometimes,  however,  this  cannot  be  accomplished  until  too  late 
for  the  crop  ;  and  to  avoid  such  a  double  dilemma,  many  fanners 
take  wheat  after  turnips,  followed  by  seeds,  and  then  beans  or 
wheat  for  the  last  crop.  By  this  means  one  evil  is  precluded,  but 
another  is  encountered  ;  it  is  but  seldom  that  clover  will  prosper 
when  sown  on  wheat,  for  the  soil  having  a  tendency  to  "  run  "  in 
the  winter  and  set  hard  when  dry  weather  comes,  the  seeds  are 
rendered  inferior  for  grazing,  and  the  succeeding  crop  thereby  in- 
jured. There  are  here  and  there  a  few  isolated  disciples  of  the 
old  school  remaining,  who  follow  the  primitive  course  of — 1.  fal- 
low ;  2.  wheat ;  3.  beans  ;  and  by  their  personal  labour,  the 
greatest  economy  in  the  house,  and  the  expenditure  of  as  little  as 
possible  on  the  land,  have  hitherto  contrived  to  neutralize  the  im- 
poverishing effects  of  the  inferior  produce  of  their  farms.  It  was 
formerly  the  universal  custom  to  allow  the  land  to  remain  in  seeds 
for  three  or  even  four  years,  but  the  period  has  been  gradually 
shortened  of  late  to  only  one  year.*  Another  deviation  from  the 
general  rule  has  been  lately  adopted  in  several  localities,  viz.,  that 
of  consuming  as  many  turnips  as  practicable  up  to  Candlemas, 

*  With  the  present  low  prices  of  gi-ain  it  is  not  improbable  that  this  period  may 
again  be  lengthened,  especially  if  grazing  promise  better  than  cropping:  many  wiU 
be  anxious  to  lessen  the  expense  of  labour  on  their  land. 
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and  sowing"  the  land  with  wheat,  followed  by  seeds  or  red  clover^ 
and  wheat  again.  It  is  practised  upon  some  of  the  best  red  land, 
being  defended  by  the  assertion,  that  as  much  wheat  as  barley  is 
grown  after  the  turnips,  and  the  wheat  after  seeds  is  not  per- 
ceptibly the  worse.  On  the  other  hand  it  is  said,  the  seeds  and 
wheat  may  not  suffer  in  a  similar  way  to  those  in  the  same  rota^ 
tion  on  the  clay,  but  this  quick  repetition  of  the  wheat  crop  will 
only  be  successful  for  a  time,  as  even  on  the  best  warp  soils  it  is 
not  found  profitable  to  sow  wheat  oftener  than  once  in  three 
years.  Whether  or  not  the  cultivation  of  '^  half  wheat "  upon  this 
land  shall  be  found  to  fail,  it  ought  not  to  be  prohibited  by  the 
landlord ;  in  any  case  where  the  general  management  of  a  farm  is 
good,  and  the  tenant  has  a  strong  interest  in  and  attachment  to  his 
holding,  a  new  rotation  of  crops  is  a  matter  of  profit,  and  will  be 
abandoned  whenever  the  bushel  measure  gives  its  evidence  in 
favour  of  a  return  to  the  former  routine.  The  proportion  of 
swedes  to  the  whole  area  of  turnips  grown  is  not  large.  On  the 
limestone  soil^  (at  Winterton,  &c.)  good  crops  of  turnips,  wheat, 
beans,  and  almost  everything  else,  are  produced.  A  four-course 
shift  was  compulsorily  the  custom  of  the  neighbourhood  until  the 
last  few  years.  The  tenants  are  now  allowed  to  grow  potatoes, 
and  these  are  of  first-rate  quality.  The  line  of  sand  between  this 
and  the  carrs  was  inclosed  about  the  year  1777,  previously  yielding 
nothing  but  gorse  ;  good  tillage  has  made  it  productive,  s^  there 
has  been  an  extensive  use  of  lime  upon  it,  which  fertilizes  the  soil 
and  destroys  the  disease  of  '^  fingers  and  toes,''  to  which  the  tur- 
nips were  liable.  The  limestone  soil  is  all  underdrained,  a  last- 
ing improvement  being  thus  insured ;  and  the  recurring  improve- 
ments, such  as  the  use  of  artificial-  manures,  are  also  largely  prac- 
tised. Bones  are  sown  with  the  turnips,  generally  dissolved,  and 
thus  a  newly  invented  method  has  become  quickly  difiused 
through  the  district.  Guano  is  likewise  much  sown  with  the 
wheat,  costing  1/.  per  acre.  Generally  speaking,  the  farm- 
management  on  the  red  and  limestone  soils  is  of  a  superior  order, 
and  would  bear  a  comparison  with  perhaps  any  part  of  the  county 
or  kingdom,  having  also  progressed  more  within  the  last  ten  years 
than  during  the  previous  twenty. 

On  the  cold  and  inferior  lands  the  agriculture  is  more  back- 
ward, notwithstanding  the  advances  that  have  been  made  within 
the  last  ten  or  fifteen  years,  chiefly  from  the  following  causes : — 
The  occupiers  have  continually  to  undergo  losses  from  the  effects 
of  the  season,  as  well  as  other  drawbacks,  being  seldom  able  in  a 
favourable  year  to  do  more  than  recover  the  loss  occasioned  by  a 
previous  bad  one;  they  are  consequently  unable  generally  to 
iiEtnn  with  that  spirit  which  the  wants  of  the  land  require,  and,  if 
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able,  would  not  possess  that  confidence  in  ultimate  profit  which  is 
necessary  to  a  great  outlay,  and  is  present  to  the  minds  of  those 
occupying  more  certain  kinds  of  land. 

The  produce  of  wheat  varies  from  2^  quarters  on  the  moist 
cold  soils  and  those  sands  upon  which  wheat  is  ventured,  to  5  or 
5^  quarters  on  the  best  land.     Instances  are  not  wanting  where 
6,  6^,  or  even  seven  quarters  are  attained,  but  they  are  rare,  and 
caused  by  a  combination  of  favourable  circumstances  having  little 
connexion  with  the  district  at  large.     Barley  yields  from  3  to  8 
quarters ;  on  the  cold  land  4  or  4^  quarters  would  be  a  full  aver- 
age, whilst  on  the  limestone  the  produce  ranges  from  5  to  8  quar- 
ters.    Oats  are  not  extensively  grown  except  on  the  sands,  where 
from  4  to  10  quarters  are  obtained.     Where  beans  are  cultivated, 
the  yield  is  from  2^  to  4,  and  occasionally  5  quarters  ;  but  they 
are  mostly  confined  to  the  cold  lands,  for  though  the  other  soils 
would  grow  them,  they  do  not  make  a  part  of  the  course,  and  are 
most  favourable  to  the  growth  of  weeds,  notwithstanding  repeated 
hoeings.     Red  clover  is  becoming  very  uncertain  upon  the  dry 
lands :  it  appears  thick  enough  during  the  autumn  and  until  the 
February  frosts,  when  whole  fields  of  it  will  often  be  three-fourths 
destroyed  at  once,  the  hitherto  healthy-looking  green  plants  ap- 
pearing like  black  tea,  and  may  be  taken  up  without  effort  by  the 
finger  and  thumb.     Nothing  has  yet  been  discovered  as  a  pre- 
ventive of  this  occurrence.    Turnips  are  also  more  difficult  to  raise 
in  full  plant  than  formerly ;  and  it  is  found  that  to  put  in  a  crop 
of  potatoes  in  their  stead,  where  they  are  peculiarly  liable  to  fail, 
is  an  excellent  plan,  the  turnip -crop  at  the  four  years'  end  being 
doubled  in  weight.     This  remedy  has  not  been  extensively  tried 
as  yet ;  for,  on  the  one  hand,  the  upland  potatoes  are  iiffected 
with  the  mysterious  epidemic,  and  on  the  other,  it  is  required  by 
the  landowners  that,  when  this  method  is  resorted  to,  extra  manure 
should  be  purchatied. 

The  sheep  are  principally  of  the  Leicester  breed,  and  the 
wool  on  the  average  of  breeding  flocks,  composed  of  one-third 
"  she  hogs,"  may^  weigh  at  the  rate  of  4  fleeces  to  the  tod  of 
28  lbs.  The  greater  portion  of  the  "  he  hogs  "  are  sold  at  Cais- 
tor  fair  and  Kirton  market  when  a  year  old,  though  many  are  fed 
at  home.  At  Roxby  the  farmers  do  not  breed  their  sheep,  but 
buy  hoggets,  and  feed  them  during  the  ensuing  winter,  selling 
them  at  the  end  of  a  twelvemonth  from  buying  in,  thus  securing 
2  fleeces  of  wool  from  each  sheep.  But  this  method  is  excep- 
tional to  the  custom  of  the  district.  The  cattle  are  of  the  old 
Lincolnshire  breed,  crossed  for  the  last  fifteen  years  with  good 
short-horn  bulls,  the  produce  comprising  many  excellent  b^usts. 
Very  few  of  these  are  stall-fed,   but  a  considerable  number  of 
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Irish  heifers  are  summer  fed.  The  practice  of  giving  2  or  3  lbs. 
of  linseed  cake  daily  to  the  young  cattle  and  tbose  in  the  straw- 
yard  has  much  extended  itself  of  late  years. 

With  regard  to  the  larger  improvements  in  this  district  it  may 
be  observed  that  the  principal  part  of  the  cold  wet  land  (as  well 
as  the  limestone  soil  before  mentioned)  has  been  furrow-drained, 
the  landlord  furnishing  the  tiles  and  the  tenant  the  labour.  In 
some  cases,  from  an  over  anxiety  on  the  part  of  the  farmer  to 
go  over  as  great  an  extent  of  ground  as  possible  at  as  little  cost 
as  might  be,  the  tiles  have  been  put  in  at  too  shallow  a  depth, 
and  will  of  course  have  to  be  relaid  before  an  effectual  drainage 
is  established.  Formerly  the  principle  universally  acted  upon  in 
drainage  was,  that  if  the  top  water  were  taken  out  of  the  furrows, 
the  nearer  the  tiles  were  to  the  surface  the  better,  provided  they 
were  out  of  the  reach  of  injury  from  the  plough  ;  but  more  recent 
experience  has  proved  that  the  majority  of  soils  are  benefited 
most  by  a  deeper  drainage,  and  that  with  a  sub- soil  kept  clear  of 
water,  that  which  falls  from  the  clouds  may  be  safely  and  service- 
ably  left  to  percolate  through  the  soil  and  descend  to  the  drains 
by  its  own  gravity.  Another  defect  in  the  execution  of  the  work 
was  the  inattention  bestowed  upon  the  outfalls  ;  the  depth  of  the 
cuts  being  often  determined  by  the  state  of  the  ditches,  instead 
of  these  being  put  into  proper  order  at  the  outset.  The  system 
of  claying  the  sand  land  is  carried  on  upon  a  large  scale,  where 
the  clay  can  be  procured  at  a  convenient  distance.  It  is  applied 
at  the  rate  of  100  loads  per  acre,  and  is  attended  with  the  most 
lasting  and  useful  effects ;  but  it  has  been  proved  that  a  better 
method  is  to  lay  on  about  70  loads  per  acre,  and  then,  after  2  or 
3  years,  to  add  a  second  covering  of  equal  amount.  The  sand 
upon  which  this  is  done  is  of  the  weakest,  lightest,  and  loosest 
description,  too  barren  in  its  natural  state  for  any  other  purpose 
than  that  of  supporting  the  numerous  plantations  which  over- 
spread it :  not  only,  however,  does  a  wide  proportion  of  it  lie  in 
sterility  and  waste,  but  (after  the  pattern  of  the  Dutch  wastes  of 
water)  becomes  dangerous  by  its  encroachments  upon  the  sur- 
rounding land.  Clouds  of  sand  will  arise  in  a  hurricane,  and, 
like  a  simoom  of  the  desert,  bury  large  tracts  of  verdure  and 
fruitful ness ;  and  as  an  instance  of  what  a  light  sand  can  thus 
destroy,  it  may  be  mentioned  that  on  a  farm  at  High  Risby  are 
more  than  100  acres  of  first-rate  land  blown  over  at  some  former 
period  with  from  2  to  3  feet  of  arid  sand  from  the  warren,  and 
rendered  thoroughly  worthless.  The  clay  stays  the  sand  from 
blowing,  and  produces  good  turnips  and  seeds,  which  in  their 
turn  enable  the  land  to  grow  good  com  ;  the  sand  being  more 
profitable  to  rent  after  claying  than  to  be  rent-free  before. 

Artificial  manures  are  freely  applied  to  the  dry  turnip  lands. 
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but  on  the  strong  soils  experience  has  decided  that  their  action 
is  uncertain  and  not  remunerative. 

The  warp  or  alluvial  land,  near  Alkborough,  is  mostly  meadow 
or  pasture,  and  the  little  that  is  under  the  plough  is  generally 
cropped  with  wheat  every  other  year,  alternated  by  beans  on  a 
dead  fallow.  Some  of  the  best  land,  when  fallow,  is  planted 
with  potatoes — no  regular  system  being  observed.  Over  the  larger 
tract,  stretching  southward  from  Burton  along  the  Trent  side,  vast 
quantities  of  potatoes  are  grown,  contributing  largely  to  supply 
the  London  market  with  "  Yorkshire  "  Regent  potatoes ;  and 
wheat  is  produced  at  the  rate  of  6  qrs.  per  acre.  The  courses 
of  cropping  are  very  irregular,  but,  as  a  general  rule,  wheat  is 
sown  every  third  year,  and  upon  the  fresh  land  every  alternate 
one.     The  rotations  are  something  like  the  following : — 

1.  Potatoes;  2.  Wheat ;  3.  Oats ;  4.  Clover ;  6.  Potatoes;  6  Wheat. 
1.  Potatoes;  2.  Potatoes  ;  8.  Wheat;  4.  Clover;  5.  Clover;  6.  Wheat 
1.  Potatoes;  2.  Wheat;  3.  Flax ;  4.  Clover;  5.  Potatoes;  6.  Wheat 

Though  many  warrens  exist  upon  the  blowing  sands  of  this 
district,  and  also  in  various  other  parts  of  Lincolnshire,  they  are 
not  conducted  with  such  system  and  arrangement  as  in  former 
times,  and  are  regarded  more  as  a  dernier  resort  for  weak  land 
than  a  profitable  mode  of  husbandry.  Their  importance  is  not 
of  sufficient  weight  to  claim  a  particular  notice  in  a  description  of 
Lincolnshire  farming,  but  as  an  idea  of  the  mode  of  cultivation 
which  is  practised  upon  them,  it  may  be  remarked  that,  many 
years  ago,  when  warrens  were  extensive,  it  was  customary  to 
plough  a  part  every  year  for  com  and  turnips.  Seeds  were  then 
laid  down,  and  the  fences  broken  down  for  the  rabbits  to  enter. 
In  winter,  and  during  a  snow-blast,  they  were  fed  with  ash- 
boughs,  gorse,  oat  straw,  sainfoin,  turnips,  and  clover  hay.  A 
thousand  acres  of  land  might  be  stocked  with  2500  couples  of 
rabbits,  which,  in  a  storm,  must  have  2  loads  of  hay,  or  2  or  3 
large  waggon  loads  of  turnips  daily.  Out  of  this  number  about 
5000  couples  might  be  killed  annually  ;  six-score  couples  being 
sold  for  10/.  or  upwards ;  and  the  town  of  Brigg  had  sevetal 
large  establishments  where  the  skins  were  prepared.  The  chief 
sorts  were  the  "  silver  hairs  "  and  "  grey  skins."  The  principal 
expenses,  besides  the  production  of  the  food,  were  the  facing  and 
capping  of  the  banks  round  the  warren — these  being  generally 
worn  down  in  7  years — and  the  purchase  of  traps,  nets,  and 
thread,  and  charcoal  for  drying  the  skins.  At  the  present  day 
there  are  few  temptations  to  a  renewal  of  rabit-breeding,  the 
localities  once  famed  for  these  vermin  having  risen  to  a  more 
honourable  renown  by  the  superiority  of  their  flocks  and  herds. 
The  remaining  warrens,  however,  on  those  places  only  which  bid 
defiance  to  the  plough  and  presser,  are  (as  formerly)  "  a  horrid 
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nuisance  to  the  neighbours'  com,  new  seeds,  turnips,  and,  above 
all,  to  the  quicks,  which  they  presently  destroy ;  and  the  land 
presents  to  the  eye  a  melancholy  scene,  more  of  desolation  than 
culture." 

The  fields  in  this  district  vary  from  6  or  8  acres  to  12  or  16 
acres  on  the  cold  land,  and  from  10  to  50  acres  on  the  sand  and 
limestone ;  and  in  some  parts  are  far  too  heavily  burdened  with 
hedge-row  timber,  especially  on  the  strong  land,  whilst  large 
tracts  at  the  same  time  exist  that  are  well  adapted'  for  planting, 
though  nearly  useless  for  any  other  purpose.  Though  the  pre- 
sent price  of  ash  and  elm  timber  offers  but  small  inducement  to 
the  owner  to  sell,  the  welfare  of  the  tenantry  imperatively  de- 
mands the  removal  of  trees  from  the  fences,  and  (as  remarked  by 
an  intelligent  farmer  in  the  district)  "  points  to  a  period  by  no 
means  remote,  when  the  toast  of '  Rabbits  in  a  warren,  trees  in  a 
wood,'  shall  have  reference  to  a  reality  and  not  to  a  non-entity." 
The  same  gentleman  (to  whom  the  public  are  indebted  for  the 
greater  portion  of  the  facts  given  respecting  this  district)  re- 
marks :—- 

"  There  are  many  plantations  on  the  inferior  sands,  but  they  ought  to  be 
greatly  extended,  and  would  thus  beautify  the  country,  admit  of  a  clearance 
of  the  present  hedgerow  trees,  and  provide  an  abundant  supply  of  superior 
timber  for  future  generations,  besides  doing  away  with  the  practice  of  planting 
trees  in  young  hedgerows,  which  is  akin  to  the  inoculation  of  a  child  with 
the  seeds  of  consumption.  It  is  a  general  observation  that  the  establish- 
ment of  a  plantation  in  any  locality  is  the  destruction  of  the  occupier's  profit 
on  all  the  surrounding  fields  :  I  would  observe  that  it  is  not  an  inevitable 
accompaniment ;  and,  with  the  increasing  conviction  on  the  minds  of  the 
landowners  of  the  necessity  of  paying  a  regard  to  the  tenants'  welfare, 
will  soon  take  its  place  amongst  the  hindrances  to  agricultural  prosperity 
which  were.  The  impediments  to  the  improvement  of  a  property  where  the 
owner  has  but  a  life- interest  in  it  are  neither  few  nor  small ;  and  this  neigh- 
bourhood furnishes  more  than  one  illustration  of  it.  On  one  estate  the 
II  umber  is  suffered  to  encroach  and  carry  away  acres  of  first-rate  land  each 
year,  when  a  vigorous  effort  would  not  only  prevent  any  further  loss,  but 
regain  hundreds  of  acres  from  the  dominion  of  the  waters.  On  another, 
a  narrow  parsimony  has  kept  it  in  a  wet  state,  and  prevented  any  further 
improvement  on  the  homesteads.  Whilst  on  a  third  a  large  tract  of 
inferior  land  on  one  side  of  a  village,  though  capable  of  improvement, 
remains  a  common,  pastured  by  rabbits,  with  a  few  Scots  and  half-starved 
sheep;  and  another  piece  on  the  opposite  side,  of  many  hundred  acres  in 
extent,  of  low  moor  and  sand,  several  feet  lower  than  high-water  mark  in 
the  Trent,  remains  in  its  primitive  barrenness,  although  abutting,  on  the 
north  and  south,  upon  other  lands  formerly  in  the  same  state,  but  by  the 
process  of  warping  producing  the  richest  crops  of  wheat,  beans,  clover,  pota- 
toes, and  flax.  Ana  this  land  has  a  large  warping  drain  on  its  south  side, 
with  another  equally  convenient  for  the  purpose  on  the  north,  ready  to  flood 
it  with  the  rich  muddy  water  of  the  river  several  feet  in  depth  in  a  single 
tide." 

Among  the  wastes  yet  remaining  are  Corringham  Scroggs,  of 
about  2800  acres,  and  Scotton  Common,  of  nearly  3000  acres ; 
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the  soil  and  aspect  of  the  latter  has  been  described  in  the  first 
part  of  this  Report.  It  is  a  wild  moor,  grazed  in  summer  bjr 
beasts  and  sheep,  which  must  have  great  difficulty  both  in  tra- 
versing its  tangled  heath  and  boggy  rivulets,  and  in  finding 
provender.  All  the  land  is  high,  and  is  therefore  well  situated 
for  drainage  ;  but  some  persons  are  of  opinion  that  it  would  grow 
nothing  if  cultivated.  Some  portions  may  be  thus  infertile,  but 
where  herbage  now  grows,  better  herbage  might  be  made  to  grow ; 
and  similar  tracts  in  its  vicinity  have  undergone  the  improvement 
of  drainage  and  ploughing  with  success.  Near  to  the  village  is 
a  clay  soil,  which  might  be  mingled  with  the  light  peaty  sand,  and 
cause  the  production  of  good  crops  upon  land  that  will  grow  but 
little  of  itself.  It  is  a  sudden  blow  to  the  feelings  of  an  agri- 
culturist when  he  enters  upon  this  dreary  region  of  unprofitable- 
ness, no  matter  on  which  side  he  approaches  ;  for,  on  the  one 
hand,  it  will  present  a  sudden  contrast  to  the  highly  cultivated 
Cliff,  and  on  the  other  the  surface  will  appear  to  change  instan- 
taneously from  the  prolific  Warp,  clad  with  rich  produce,  to  a 
blasted  scene  of  blankness  and  sterility.  The  inclosure  has  been 
hitherto  delayed  solely  because  of  the  private  considerations  of 
the  chief  landowners  in  the  neighbourhood. 

The  rental  of  the  district,  which  has  now  been  reviewed,  is 
from  4^.  to  155.  per  acre  on  the  common  sands  ;  15^.  to  21«.  per 
acre  on  the  cold  soils ;  2l5.  to  28*.  per  acre  on  the  better  heavy 
land ';  and  30^.  to  355.  per  acre  on  the  red  soils  and  limestone ; 
up  to  425.  per  acre  on  the  smaller  properties  on  the  limestone, 
and  on  the  warp  lands ;  generally  tithe  free. 

From  the  lofty  hill  summit  at  Burton-on-Stather  the  Isk  of 
Axfiolme  is  seen  stretching  out  for  many  miles  beyond  the  broad- 
flowing  and  winding  Trent — an  immense  plain,  luxuriant  with 
pasture  and  clustering  foliage  among  its  dark  arable  fields,  inter- 
sected by  long  lines  of  drains,  and  exhibiting  bright  shining 
spaces  where  distant  warping-works  are  in  progress.  The  rich- 
ness of  the  scenery  is  not  delusive,  for,  on  descending  to  the  flat, 
and  entering  upon  the  wide  plain  of  warp,  and  again  mounting 
the  elevated  land  of  the  Isle,  the  fertility  and  cropping  are  found 
to  be  of  first-class  order  and  abundance.  The  total  quantity  of 
land  is  50,590  acres,  and  when  10  per  cent,  has  been  deducted 
for  waste,  roads,  drains,  fences,  &c.,  there  remain  45,531  acres  of 
productive  soil.  The  principal  portion  of  this  is  arable,  as  the 
grass  land  is  scarcely  one-seventh  of  the  whole.  The  Warp  land, 
or  alluvial  deposit,  occupies  about  14,688  acres,  and  contains  three 
classes  or  qualities  of  soil.  On  the  first-class  soil  the  rotation  is 
generally  wheat  and  potatoes  alternately,  for  many  years  together 
(in  some  cases  as  many  as  50  years),  without  the  introduction  of  a 
fallow  or  any  other  kind  of  crop ;  occasionally,  however,  there  is 
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sown  a  "  running "  crop  of  beans  or  seeds.  The  second-class 
quality  produces  an  intervening  crop  of  beans,  barley,  oats, 
clover,  flax,  turnip-seed,  or  onions  between  the  wheat  and 
potato  crop,  but  seldom  has  a  naked  fallow.  The  third-class 
land  is  managed  in  a  four-course  shift,  t7i2r.,  1.  fallow,  part  sown 
with  rape  or  turnips  and  eaten  oflF,  part  planted  with  potatoes, 
and  part  naked  fallow ;  2.  wheat  or  oats  ;  3.  clover  pastured, 
seeds,  or  beans ;  4.  wheat  or  oats.  The  warp  land  forms  the 
great  potato  district  in  the  Isle  of  Axholme  (and  an  equal  extent 
is  annually  planted  in  Marshland,  Yorkshire),  and  the  immense 
extent  of  land  annually  set  with  these  roots  is  apparent  from  the 
above  rotations,  amounting  actually  to  upwards  of  one-third  of 
the  land,  the  larger  farmers  often  having  250  or  300  acres  of 
potatoes  each.  Potatoes  are  generally  planted  after  "  line " 
(flax),  beans,  or  seeds,  not  after  wheat.  An  extensive  grower  at 
Amcotts  pursues  the  following  rotations : — 1.  fallow;  2.  potatoes; 
3.  wheat ;  4.  beans ;  5.  potatoes ;  6.  wheat :  and  1.  fallow ;  2. 
potatoes ;  3.  wheat ;  4.  oats ;  5.  seeds  ;  6.  potatoes ;  7.  wheat. 
A  new  method  of  potato  farming  is  to  plant  after  seeds,  and  is 
considered  to  be  the  best  practice.  The  tendency  of  the  land  is 
to  produce  a  fine  and  large  ear  and  beautiful  corn,  but  a  weak 
straw ;  so  that  when  bursting  into  ear  the  crop  falls,  and,  by  being 
thus  early  laid,  loses  a  great  deal  of  g^ain.  The  mode  of  culture 
adverted  to  in  a  great  measure  obviates  this.  The  clover  is  mown 
once  ;  the  second  growth  then  comes  up,  and  when  in  full  bloom 
receives  a  dressing  of  yard-manure,  and  is  ploughed  in.  This  is 
done  at  "  half  depth  ;"  and  the  land  is  next  deep-ploughed  and 
left  for  the  winter.  In  spring  the  rotting  clover-stems  have  made 
the  soil  in  fine  order  for  receiving  the  potato  sets ;  and  after  this 
manuring,  and  the  growth  of  the  potatoes,  a  strong  bulky  wheat- 
straw  is  produced,  bearing  a  remarkably  good  yield  of  grain.  It 
is  recommended  to  plant  potatoes  whole^  and  either  in  November, 
February,  or  March,  if  possible.  The  manure  used  for  the 
potatoes  is  the  best  horse  and  cow  dung  from  Hull  and  London, 
brought  by  sea  in  the  vessels  which  carry  the  produce  to  market, 
and  from  Leeds  and  Sheffield  by  the  canals  and  rivers.  Fifteen 
or  20  tons  per  acre  are  commonly  applied,  costing  7^.  per  ton  ;  or 
occasionally  6  cwt.  per  acre  of  the  best  guano  is  used,  several  of 
the  best  potato  planters  expending  as  much  as  10/.  per  acre 
yearly  in  manuring  their  respective  potato  crops.  The  lands 
along  the  Trent  side  are  not  all  equally  well  managed,  so  that 
soil,  naturally  of  one  uniform  quality,  will  appear  by  its  variable 
crops  to  be  better  or  worse ;  the  general  farming  of  the  warp 
land,  however,  is  of  the  above  superior  order,  so  that  rich  alluvial 
soil,  which  nearly  everywhere  else  lacks  the  high  management 
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observable  on  poor  land,  is  in  this  district  made  to  exhibit  the 
peculiarity  of  costly  manuring  and  indefatigable  weeding.  A 
hundred  sacks  (16  stones  each)  per  acre  is  a  common  amount  of 
produce,  and  often  120  or  130  sacks  per  acre.  After  the  manured 
potatoes  have  been  grown,  the  land  will  bring  5  quarters  per  acre 
of  wheat,  but  the  average  is  of  course  much  less.  The  average 
produce  and  breadth  of  each  kind  of  crop  on  the  warp  land  is  as 
follows : — 


First  Class  quality     . 


Second  Class  Quality 


Third  Class  Quality 


Crop. 

Acres. 

Yield  per  Aerv. 

Potatoes 

• 

1000 

100  sacks,  or  10  tons. 

Wheat    . 

• 

1000 

36  bushels. 

Potatoes 

• 

2666 

80  sacks,  or  8  tons. 

Wheat    . 

• 

2666 

30  bush^. 

Beans     . 

•  • 

1000 

32  bushels. 

Oats.     . 

• 

300 

48  bushels. 

Onions  . 

• 

68 

10  tons. 

Flax*     . 

• 

300 

0}  ton  (70  stones ^ve 
been  grown). 

Clover, 
Seeds,  &c 

.} 

1000 

Potatoes 

. 

300 

60  sacks,  or  6  tons. 

Wheat   . 

• 

890 

24  bushels. 

Oats 

. 

893 

40  bushels. 

Clover   and) 
Seeds         / 

890 

Fallows  . 

• 

590 

Of  the  total  quantity  of  warp  land,  viz,y  14,688  acres,  only  1125 
acres  are  under  grass.  The  rental  per  acre  is  irom  30«.  to  6Q«., 
but  is  sometimes  as  high  as  80^.  or  even  100^. 

The  high  grounds,  extending  through  Haxey,  Epworth,  Ballon, 
and  Crowle,  are  adjacent  to  the  above  alluvial  district,  and  com- 
prise two  varieties  of  soil.  The  clay  loam,  about  10,116  acres,  has 
1850  acres  of  grass ;  the  usual  course  of  cropping  on  the  arable 
land  is — 1.  fallow ;  2.  wheat  or  oats ;  3.  clover,  seeds,  or  beans ; 
4.  wheat  or  oats.  The  extent  and  produce  of  each  kind  of 
cropping  is  as  follows : — 


*  The  following,  we  believe,  is  the  common  method  of  culture  for  flax.  The 
land,  usually  wheat  stubble,  is  cleaned  in  the  general  fashion ;  the  seed  is  sown  in 
May,  the  crop  carefully  weeded,  and  when  the  plant  is  gone  out  of  flower,  aboat  a 
week  &fter  Midsummer,  it  is  pulled  and  bound  in  sheaves  or  beEits ;  then  carted 
away  to  the  pits  or  dykes,  covered  with  sods,  and  left  to  steep  in  the  water  fWun 
ten  da^s  to  three  weeks,  according  to  the  weather.  After  being  taken  out  of  the 
pits  it  is  spread  on  grass  land  for  about  three  weeks,  then  again  boond  up  in  sheaves, 
taken  home,  and  stacked  for  dressing.  The  expenses,  including  *'  hackling,"  are 
are  estimated  at  about  13/. ;  the  produce,  35  stones  at  9<.,  1.5  guineas. 


Farming  of  Lincolnshire. 


367 


Acres. 

Crop. 

Acres. 

Yield  per  Acre. 

Clay  Loam,  arable     . 

8266 

Wheat    .     . 
Beans     •     . 
Oats .     •     . 
Clover   and.) 
Seeds         / 
Fallow   .     . 

3632 

1000 

500 

1066 

2068 

28  bashels. 
24     ,, 

48     ,, 

The  rental  is  from  25«.  to  50«.  The  principal  part  of  the  sand 
loam,  or  rich  barley  soil,  is  open  field,  managed  without  sheep, 
and  a  great  part  of  this  is  employed  for  growing  vegetable  pro- 
duce for  market.  The  open  fields  are  tilled  by  innumerable 
small  farmers,  who  have  a  rood  here  and  a  rood  there,  laid  out  in 
broad  curved  lands  or  stetches  without  any  kind  of  fencing  or 
ditch,  the  whole  resembling  a  succession  of  gardens  or  allotments 
rather  than  farms.  It  is  impossible  to  lay  down  any  regular 
system  of  cropping  for  this  section  of  soil ;  but  its  general  pro- 
duction is  wheat,  oats,  beans,  barley,  potatoes,  onions,  carrots, 
flax,  turnip-seed,  mown-clover,  turnips  pulled  off — seldom  or 
never  consumed  on  the  land.  There  are  no  pastured  seeds. 
Wheat  is  the  least  profitable  of  their  crops ;  on  the  other  hand, 
the  carrots  and  onions  with  which  they  supply  Doncaster  and 
Sheffield  markets  are  highly  remunerative ;  success  with  these 
crops  depending  mainly  upon  good  weeding.  As  much  as  25  tons 
of  carrots  per  acre  have  been  grown,  the  expense  of  weeding 
them,  however,  being  very  heavy,  often  4/.  IO5.  or  more  per 
acre.  The  number  of  acres  under  each  sort  of  cropping  and  the 
amount  of  produce  is  shown  in  the  following  synopsis : — 


Acres. 

Crop. 

Acres. 

Yield  per  Acre. 

Sand  Loam,  arable    • 

6C22 

Potatoes 

1000 

80  sacks,  or  8  tons. 

Wheat    .     . 

1000 

32  bashels. 

Wheat    .     . 

1297 

28     ,, 

Barley   •     • 

775 

40     ,, 

Oats       .     . 

387 

56      ,. 

Beans     .     . 

388 

24     ,, 

Turnips .     . 

500 

Flax       .     • 

100 

Ojton. 

Carrots  and) 
Onions       j 

175 

10  tons. 

Clover    .     • 

1000 

Of  about  7272  acres  of  sand  loam  650  acres  are  in  grass.  The  rent 
is  generally  3/.  or  4Z.  \0s.  per  acre,  but  varies  from  40*.  to  IOO5. 
per  acre.  West  of  these  high  lands  is  the  flat  tract  of  low  sand  and 
peat,  containing  about  13,455  acres,  of  which  2800  acres  are  under 
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grass.  The  course  of  croppino^  is  the  four-field  system,  viz.,  1. 
turnips ;  2.  barley  or  oats ;  3.  clover  and  seeds,  pastured  or 
mown ;  4.  wheat  or  oats.  It  is  upon  this  light  and  peaty  sand 
that  the  warping  is  chiefly  done ;  further  westward,  where  the 
peat  becomes  deep  and  spongy,  as  about  Wroot,  &c.,  the  course 
is — 1.  turnips  ;  2.  oats  or  wheat ;  3.  seeds  ;  4.  wheat  or  oats,  or 
just  the  same  as  on  the  sand,  only  substituting  oats  for  wheat 
and  barley.  This  black  peat  is  beyond  the  reach  of  the  present 
warping  drains,  and  it  is  of  such  a  depth  that  the  clay  upon 
which  it  rests  is  not  near  enough  the  surface  to  be  useful.  In  one 
locality  clay  from  adjoining  land  has  been  carried  on  to  it,  and 
the  tender  bog  thus  covered  over  with  5  or  6  inches  of  good  soil. 
This  was  done  by  laying  down  tram  rails  of  6-inch  timber,  with 
an  iron  flange  upon  each  of  them,  the  earth-waggons  having  iron 
wheels  to  correspond.  The  cost  of  this  improvement  is  10/.  to  15/. 
per  acre.*  The  following  is  a  table  of  the  extent  and  yield  of 
each  crop : — 


Sand  and  Peat 


Acres. 


10,655 


Crop. 


Wheat  .  . 
Barley  . 
Oats  .  . 
Seeds,  &c.  . 
Turnips  or) 
Bape  [ 


Acres. 


Produce  per  Acre. 


2000 

800 

2527 

26G4 

2664 


24  bushels. 

32 

40 


Rape  or  coleseed  used  to  be  much  more  widely  grown  than  at 
present,  when  the  surface  now  warped  was  moor,  the  custom 
being  to  pare  and  bum  the  seeds  for  the  rape.  This  crop  is 
eaten  off,  occasionally  grown  for  seed,  and  sometimes  fed  off  and 
then  allowed  to  stand  for  a  crop  of  seed.  The  rent  varies  from 
IO5.  to  355.  per  acre.  The  number  of  sheep  in  the  Isle  of  Ax- 
holme  is  but  small.  About  4500  ewes  are  kept  as  breeding 
stock,  and  their  produce,  or  4500  hogs,  are  annually  sold. 
Besides  these,  about  4500  sheep  are  annually  bought  in,  fed, 
and  sold  off  fat.  The  wool  is  estimated  to  weigh  about  4^  fleeces 
to  the  tod  of  28  lbs.  About  one  beast  for  every  11  acres  is  the 
proportion  yearly  bought  in  at  autumn  as  store  cattle  for  winter 
and  sold  in  the  spring,  a  part  of  them  being  fattened.  A  consi- 
derable quantity  of  linseed  oil-cake  is  used  for  cattle  food,  and 
also  of  rapecake  for  dressing  t}ie  land.  Bones  and  bone-dust 
are  used  to  some  extent  for  turnips  on  the  high  land.  Under- 
draining  effects  the  most  useful  results  upon  all  the  soils ;  but 


♦  For  an  interesting  description  of  this  mode  of  **  dry  warping,"  see  Joomal, 
vol.  xi.  part  i.  page  180. 


Farming  of  Lincolnshire,  3G9 

with  the  open  fields  and  the  low  lands  yet  imperfectly  drained, 
in  the  absence  of  steam-engines,  there  is  much  land  which  yet 
requires  the  commencement  of  tile-draining,  or  its  improvement 
by  executing  it  at  a  greater  depth.  The  warp  is  strong  land  to 
work ;  and  among  the  implements  is  the  same  peculiar  plough 
which  is  used  in  the  eastern  and  southern  lowlands  of  Lincoln- 
shire, xdz,^  the  Yorkshire  two-horse  swing-plough,  furnished 
with  a  "skeith"  instead  of  a  straight  coulter.  It  is  a  small  wheel 
or  disc  of  iron,  sharp  at  the  periphery,  running  level  with  and 
close  to  the  ploughshare,  and  is  preferable  to  the  coulter  where 
the  land  is  strong  and  perfectly  free  from  stones.  The  Isle  of 
Axholme  waggons  are  of  a  peculiar  construction,  and  very  useful ; 
they  are  very  light,  with  narrow  wheels,  and  are  made  with  a 
pole  like  a  coach,  so  that  either  a  pair  or  3  or  4  horses  can  be 
attached. 

The  roads  were  in  a  very  bad  condition  forty  years  ago,  but 
there  are  now  some  excellent  thoroughfares  constructed  of  ma- 
terial from  the  Yorkshire  coast.  The  bye-roads  are  still  miry  in 
wet  weather,  and  would  be  almost  impassable  were  it  not  that  a 
narrow  pavement  of  flagstones,  termed  a  "  causey,"  is  generally 
found  alongside,  affording  a  firm  and  expeditious  pathway  for  the 
foot-passenger  and  equestrian. 

The  occupations  lire  remarkably  small  in  the  Isle  of  Axholme, 
300  acres  being  considered  a  large  farm.  In  the  parish  of  Haxey, 
there  are  only  three  or  foifr  farms  of  250,  300,  or  400  acres  each, 
half  of  the  remainder  being  less  than  50  acres,  and  the  rest  under 
10  acres ;  whilst  roods,  half  acre,  and  acre  pieces  are  general  on 
all  the  open  field  land.  This  minute  subdivision  of  the  soil  into  so 
many  holdings  suggests  a  comparison  with  some  districts  in  Ire- 
land, where  squalid  poverty  is  seen  attempting  to  cultivate  simi- 
larly small  plots  of  equally  rich  land ;  but  the  likeness  exists  only 
in  the  partition,  not  in  the  management,  of  the  land,  and  the  con- 
dition and  habits  of  the  people  are  widely  different.  It  is  true 
that  in  some  respects  the  open  field  lands  are  not  so  well  culti- 
vated as  the  larger  farms ;  underdraining  cannot  be  well  done 
where  nearly  every  land  (5,  10,  or  20  yards  in  width)  belongs  to 
separate  men,  and  neither  can  the  grazing  of  sheep  be  practised  ; 
but  in  the  tillage  and  pulverisation  of  every  inch  of  the  soil,  and 
the  constant  and  complete  cleaning  of  the  land  and  the  crops,  the 
small  farmers  have  a  good  substitute  for  many  agricultural  im- 
provements. Their  land  is  chiefly  managed  by  the  spade,  hoe, 
and  fork ;  though  many  keep  a  horse  and  plough,  &c.,  for  them- 
selves and  neighbours.  They  are  very  industrious,  and,  as  indus- 
try creates  its  own  reward,  usually  meet  with  success  in  their 
cropping.  Many  may  be  poor,  but  as  a  general  rule  they  are 
well  off,  earning  for  their  families  an  independent   livelihood. 
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Labour  is  the  principal  expense  on  this  land,  and  as  that  is  all 
done  by  themselves,  they  are  well  able  to  stand  against  an  occa- 
sional failure  of  produce.  They  bid  great  prices  for  land,  and 
pay  in  some  cases  4/.  and  5/.  per  acre  rent ;  so  that  considerable 
estat<^  here  have  lately  been  sold  at  70/.  or  80/.  per  acre.  Yet, 
even  in  these  cheap  times,  many  of  them  are  obtaining  large  profits. 
The  Stamford  Mercury  of  November  9,  1849,  gave  an  instance 
of  what  labour  accomplishes  upon  this  land  : — "  One  small  culti- 
vator of  the  name  of  J.  Fowler,  of  Haxey,  has  bestowed  remark- 
able labour  and  attention  to  4  acres  of  potatoes,  which  are  of  the 
sort  called  Regents.  The  sets  were  put  into  the  ground  at  the 
beginning  of  May.  After  they  had  made  their  appearance,  he 
loosened  the  earth  between  the  rows  with  a  fork,  and  made  the 
soil  as  friable  as  possible :  they  were  afterwards  hand-hoed.  The 
crop  was  ploughed  up  a  few  days  ago,  and  produced  70  loads  per 
acre,  of  18  stones  to  the  load,  and  fetched  in  the  market  Is,  6d, 
per  load.  The  quality  was  as  fine  and  sound  as  can  possibly  be 
imagined.  Thus  these  4  acres  have  produced  280  loads,  or  5040 
stones,  and  realised  the  sum  of  105/.,  or  26/.  5s.  per  acre." 
There  is  also  further  reason  why  these  small  holders  should  not 
be  compared  but  contrasted  with  the  people  of  the  same  class  in 
Ireland, — they  are  as  much  noted  for  their  morality  as  their  dili- 
gence. A  correspondent  in  the  northern  part  of  the  Isle  affirms 
that  the  inhabitants  generally  are  "  industrious,  tolerably  honest, 
and  persevering ;"  whilst  the  following  is  the  character  drawn  by 
an  intelligent  and  trustworthy  observer  in  the  south : — "  The 
small  farmers,  or  occupiers  of  the  open  field  land,  in  the  Isle  of 
Axholme,  are  a  most  active  and  industrious  class  of  people ;  they 
are  collectively  moral,  sober,  and  industrious.  I  know  no  district 
so  totally  devoid  of  crime  of  every  kind  : — petty  larceny  exists  to 
a  very  trifling  extent,  and  the  more  serious  offences  are  unknown." 
How  is  it  that  the  character,  habits,  and  condition  of  these  people 
are  so  opposite  to  those  generally  portrayed  of  the  Irish  culti- 
vators of  the  same  class  ?  Another  striking  difference  between 
the  Isle  of  Axholme  and  Ireland  will  probably  hint  a  solution  to 
this  inquiry.  There  are  very  few  middlemen  or  underletters,  and 
there  is  neither  a  monopoly  in  the  ownership  of  the  land  nor  a 
race  of  absentee  landlords,  as  in  Ireland.  Here  the  occupiers  are 
frequently  owners,  or  at  any  rate  they  may  become  owners  by  a 
thrifty  industry,  and  thus  it  is  a  prospective  as  well  as  present 
advantage  that  stimulates  their  energy ;  for  the  land  here  is  not 
kept  by  law,  to  any  large  extent,  out  of  the  market,  so  as  to  sub- 
ject the  remainder  to  an  undue  competition,  and  thus  check  the 
efforts  of  those  who  aspire  to  purchase  and  possess  it.  The  open 
field  and  other  lands  belong  to  an  immense  number  of  proprie- 
tors, many  of  whom,  while  farming  their  own  land,  also  let  a 
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portion  to  others,  the  tenants  being  perhaps  four  times  as  nume- 
rous as  the  freeholders.     As  is  the  case  with  larger  estates,  many 
of  these  small  properties  are  mortgaged ;  but  those  persons  who 
imagine  that  small  parcels  of  land  and  allotment-farming  tend  to 
poverty,  and  that  prosperity  is  found  only  on  larger  domains  and 
occupations,  need  not  seek  in  this  district  for  a  confirmation  of 
their  notions.     It  is  the  owners  who  have  mortgaged  that  are  in 
the  most  depressed  cirumstances,   having  purchased  more  land 
than  they  had  capital  for ;  and  thus  where  poverty  is  felt  it  is 
from  possessing  too  much  land  rather   than  too  little.     Let   it 
not  be  supposed  that  these  statements    are   made    with  a  view 
of  deprecating  the  employment  of  capital    in  agriculture  on  a 
large  scale — they  are  brought  forward  as  a  matter  of  fairness ; 
for,  having  shown  the  success  of  large  farms  where  they  seem 
to    be   actually   needful    for  cultivation   at   all,    it  is  proper  to 
exhibit  the  equal  success  of  garden  farms  in  localities  just  suited 
for  the  system.     The  trampling  of  the  flock  and  the  expenditure 
of  cash  in  manures  are  required  on   the  Heath  and  Wolds,  and 
there  the  man  whose  chief  capital  is  in  his  sinews  would  be  at 
fault:  on  the  rich  loams  of  the  Isle,  however,  toil  is  the  principal 
requisite  ;   and  the  working  farmer  is  far  more  qualified  than 
the  man  of  money,  scientific  implements,  and  improved  breeds, 
to    follow  out    the  comparatively    microscopic    detail   of  spade 
husbandry. 

This  Report  is  unavoidably  hasty  and  incomplete  owing  to  the 
variety  of  subjects  it  embraces,  and  the  number  of  districts  in  con- 
nexion with  which  those  subjects  have  to  be  considered ;  but 
however  hasty  and  superficial,  an  account  of  the  process  of  warping 
cannot  be  omitted,  forming  as  it  does  a  remarkable  peculiarity  of 
the  district  around  the  upper  end  of  the  H  umber,  and  along  the 
great  streams  which  communicate  with  it.  A  detailed  account 
of  this  process,  and  of  its  improvements  in  Yorkshire,  has  already 
appeared  in  the  Journal,*  but  a  much  more  extensive  tract  of  land 
has  been  thus  treated  in  Lincolnshire ;  and  this  part  of  the  Re- 
port has  been  chosen  for  making  a  few  observations  on  this  sub- 
ject, although  it  is  difficult  to  say  whether  warping  is  most  allied 
to  draining  or  farm  management,  or  whether  it  ought  not  rather  to 
be  noticed  under  the  head  "  Soils."  It  appears  that  warping  was 
first  practised  about  eighty  or  ninety  years  ago,  though  only  in  a 
very  small  way  ;  and  previous  to  the  year  1800  probably  not  more 
than  1000  or  1500  acTes  in  this  county  had  been  warped.f 

•  Journal,  vol.  v.,  1845,  by  Ralph  Creyke,  Esq.,  of  Rawcliffe,  near  Selby,  York- 
shire. 

t  In  the  '*  Annals  of  Agriculture,"  vol.  xxxvii.,  1801,  are  some  extracts  from 
"  An  Hydraulic  Essay  on  Embankments,  by  Signore  Al.  Leonardo  Ximenez, 
Hydrographer  to  His  Ko;^al  Highness  the  Grand  Duke  of  Tuscany,"  from  which  it 
appears  that  though  warping  had  then  been  known  in  Lincolnshire  and  Yorkshire, 
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The  first  step  in  the  process  is,  to  erect  a  sluice  in  the  bank  of 
the  Trent  or  other  tidal  channel,  and  cut  a  main  drain  to  the 
fields  which  are  to  be  flooded.     The  sluice-doors  point  outwards 
so  as  to  exclude  the  tides,  except  when  held  open  by  rods  and 
staples  provided  for  the  purpose  ;  and  the  drain  ought  to  have  an 
area  equal  to  three  times  that  of  the  sluice,  in  order  to  prevent 
any  considerable  resistance  to  the  flow  of  water.     The  land  is 
then  sun'ounded  by  an  embankment,  of  variable  altitude  accorrl- 
ing  to  the  level  of  the  surface,  and  from  2  to  3  feet  wide  at  the 
top,  the  usual  slope  of  the  banks  being  from  15  to  18  inches  on 
each  side  for  every  12  inches  perpendicular  rise.     The  tide  flows 
rapidly  in,  and,  meeting  with  no  obstruction  to  detain  its  current, 
holds  in  suspension  the  particles  of  sediment  with  which  it  is 
loaded ;  but  directly  it  leaves  the  narrow  channel  and  spreads 
itself  over  the  broad  surface,  the  rapidity  of  motion  is  lost^  and 
the  atoms  of  warp,  no  longer  projected  forward,  sink  quietly  to 
the  bottom.     A  deposit  is  thus  formed,  greatest  near  the  mouth 
of  the  drain  ;  and  in  order  to  equalize  the  amount  of  warp  over 
the  whole  ground,  the  water  is  conducted  to  different  parts  of  the 
compartment  by  smaller  drains  called  "  inlets."     When  the  de- 
posit is  raised  sufiiciently  high  next  to  the  ends  of  these  channels, 
the  current  is  carried  forward  by  extending  the  banks  of  the  inlets 
in  different  directions ;  and  thus  by  a  skilful  and  careful  guiding 
of  the  water  the  whole  of  the  land  is  warped  to  an  equal  height. 
The  water  is  conducted  by  a  temporary  drain,  first  to  the  further 
side  of  the  plot ;  and  when  the  deposit  there  is  sufficiently  high, 
is  allowed  to  escape  at  intervals  along  the  sides  of  this  drain, 
until  the  whole  area  is  equally  raised.     The  tide,  having  thrown 
down  much  of  its  mud,   returns  by  the  warping-drain  into  the 
river,  scouring  out  the  sediment  which  might  have  accumulated 
in  the  drain.     The  water  must  be  allowed  to  run  off  so  as  not 
to  leave  too  much  in  the  compartment  or  impede  the  entrance 
and  passage  of  the  next  tide  through  the  drain.     In  the  Isle  of 
Axholme  any  proprietor,  whose  land  lies  adjacent  to  any  of  the 

between  thirty  and  forty  years,  in  Italy  it  had  been  long  practised.  Sluices  also 
were  invented  in  that  country  and  the  first  navigable  cansds  made  that  were  known 
in  Europe.  Towards  the  close  of  the  1 7th  century,  "  in  the  territory  of  Pisa,  the 
engineer  Ciaccheri  erected  a  sluice,  under  which  he  made  a  canal  to  oonvey  the 
water  of  the  Arno  for  the  length  of  two  miles  to  a  situation  to  be  warp^L  Tliis 
was  done  in  the  reign  of  Cosmo  III.,  of  Medici.**  This  paper,  written  in  1777, 
likewise  affirms  that  the  process  was  then  very  general, — "  all  the  territory  of  Vri- 
dichia  warps,  and  whatever  deficiency  may  ensue  in  the  produce  of  their  meadows 
during  the  warping,  yet  when  it  is  effected  their  crops  are  so  abundant  that  it 
makes  amends  for  the  loss  of  the  first  years  and  the  expense  of  embankments." 
They  had  learned  to  conduct  the  currents  in  such  a  manner  as  to  prevent  the  acca- 
mulation  of  sand-beds,  and  equalize  the  depth  and  quality  of  the  new-made  soil. 
The  mud  collected  was  not  that  of  the  sea,  but  the  slime  borne  by  the  rivers  from 
the  uplands,  and  which  formed  in  time  of  floods  about  3  per  cent,  of  their  whole 
volume, — from  30  to  40  inches  of  water  depositing  1  inch  of  warp. 
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public  warping  drains,  may  cut  through  the  bank  and  make  use 
of  the  water,  and  if  another  property  intervene,  land  musft  be  pur- 
chased through  which  to  cut  a  (brain.  The  usual  payment  is 
"  full-price  for  cut  and  half-price  for  c&cei*^'*  i.  e.  full  value  for 
land  occupied  by  the  drain  and  half-price  for  the  soil  covered  by 
the  banks ;  but  as  the  seller  retains  possession  of  the  banks  (for 
grazing,  &c.),  the  latter  price  may  be  considered  more  as  a  pay- 
ment for  privilege  than  a  remuneration  for  sale.  Any  person 
erecting  a  sluice  in  the  river  bank  must  give  his  bond  to  the 
Sewers  Commissioners  to  pay  all  damages  in  case  of  an  accident. 
Generally  speaking  the  spring  tides  only  are  used,  as  they  have 
sufficient  volume  of  back  water  to  keep  the  warping-drains  clear 
and  open  ;  and  the  land  is  raised  from  1  to  3  feet  in  one  or  two 
years.  When  peat  land  9  or  10  feet  in  depth  (as  Crowle  Moors) 
has  been  warped,  the  surface  subsides,  after  several  years'  culti- 
vation, in  consequence  of  the  spongy  moor  settling  under  the 
weight  of  warp,  and  it  is  then  necessary  to  warp  a  second  time. 
Some  small  plots  adjoining  the  rivers  have  been  warped  three 
times.  The  expense  of  warping  is  very  variable ;  when  the  cost 
of  the  large  drains  and  other  works  is  included,  the  calculation 
would  probably  be  12/.  to  20/.  per  acre ;  but  on  those  lands  im- 
mediately contiguous  to  the  public  warping-drains  (made  at  the 
inclosure  in  1795)  the  expense  of  flooding  is  only  about  2/.  2s. 
Within  the  last  thirty  years  all  the  peat-land  within  three  miles  of 
the  Trent  (in  the  Isle  of  Axholme)  has  been  warped,  the  drainage 
thus  greatly  improved,  and  the  soil,  from  being  almost  worthless, 
made  worth  from  60/.  to  100/.  per  acre.  The  custom  is  not  to 
warp  a  whole  estate  at  once,  but  to  do  one,  two,  or  more  fields 
each  season ;  so  that  the  total  quantity  of  land  now  under  the  pro- 
cess is  not  great,  although  when  multiplied  by  the  number  of 
years  during  which  the  practice  has  been  continued,  the  area  that 
has  been  completed  is  very  large.  A  gentleman,  who  has  kindly 
furnished  the  principal  part  of  the  facts  and  the  statistics  that 
have  been  given  respecting  the  Isle  of  Axholme,  calculates  that 
about  9000  acres  of  land  in  the  Isle,  and  the  district  of  Marsli- 
land  in  Yorkshire  immediately  adjoining  (without  including  the 
warp  lands  east  of  the  Trent),  have  been  warped  by  the  Trent 
and  Ouse  since  the  year  1800.  At  present  about  600  acres 
are  under  the  process,  and  it  is  probable  that  the  same  quan- 
tity of  land  will  be  warped  annually  for  some  years  to  come. 
The  warp  is  a  long  time  becoming  solid :  at  first  it  cannot  be 
walked  upon ;  but  there  is  much  difference  in  its  nature  owing 
to  the  various  gravities  of  the  particles  floating  in  the  currents 
directed  over  the  land,  and  a  sand-bed  soon  grows  stiff  whilst  a 
strong  warp  is  a  long  time  in  setting.  It  is  first  surface-gripped 
at  the  back-end  of  the  year,  being  laid  out  in  4  yard  lands,  allowed 
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to  lie  all  the  winter  without  further  preparation,  and  then  sown 
in  spring^.  The  first  crop  is  oats,  merely  to  shelter  the  seeds  sown 
with  it :  these  are  grazed  with  sheep  two  years,  so  as  to  let  the  salt 
drain  out  of  the  land,  and  also  to  enrich  the  soil.  The  next  crop 
is  wheat,  and  is  often  sown  for  three  or  four  years  in  succession. 
Many  farmers,  anxious  to  begin  of  the  large  yields,  graze  the  seeds 
only  one  year,  and  then  break  up  for  wheat.  The  new  warp 
appears  spontaneously  to  produce  fine  white  clover,  and  brings 
W€^s  never  seen  on  the  same  surface  before,  particularly  mus- 
tard, cresses,  and  wild  celery,  with  plenty  of  docks  and  thistles. 

Underdraining  is  the  first  thing  done  upon  new  warp  land — 
and,  indeed,  upon  all  other  sorts  in  the  neighbourhood — ^the 
warping  giving  a  much  greater  fall  for  the  drains  into  the 
ditcher.  Qover,  or  red  and  white  clover  and  rye  grass,  is  re- 
commended as  the  first  crop  (  of  course  protected  by  oats  daring 
their  growth),  and  the  main  reason  is,  that  the  soil,  having  been 
recently  deposited  by  the  action  of  water,  is  liable  to  run 
together  in  any  continuance  of  wet  weather.  Such  being  the 
case,  it  is  highly  desirable  to  keep  the  land  open  by  adding  a 
certain  quantity  oijibre — the  clover-roots  give  that  fibre.  Wheat 
and  potatoes  are  the  staple  produce  of  warp  land,  with  occa- 
sionally beans  and  line ;  the  land  being  freshened,  as  it  were,  by 
seeds,  should  fallow  not  be  necessary. 

The  warped  lands  east  of  the  river  Trent  have  nearly  all  been 
made  since  1800 ;  all  the  larger  warping- drains  in  that  district 
having  been  cut,  and  all  the  great  improvements  commenced  since 
that  period.  There  are  some  places  where  the  warp  was  not 
laid  on  sufficiently  thick  to  give  the  land  a  good  natural  drain- 
age, having  been  done  30  or  40  years  ago,  when  there  was 
neither  patience  to  allow  it  to  be  done  well,  nor  a  sufficient  ex- 
pense gone  into  by  the  owner.  There  was  great  anxiety  to  beg^n 
to  crop  the  land  as  soon  as  possible,  and  the  water  was  shut 
off  much  too  soon,  according  to  the  modern  system  of  warping : 
this  circumstance,  together  with  the  fact  that  the  spongy  peat- 
moor  has  been  settled  and  consolidated  by  the  weight  of  warp 
above  it,  has  not  given  those  lands  a  sufficiently  good  drainage 
when  cut  into  fields  of  from  6  to  10  acres  each,  and  they  will 
ultimately  have  to  be  re-warped,  at  a  cost  of  from  11,  to  10/.  per 
acre.  Nearly  7000  acres  have  been  warped  since  the  year 
1 800  on  the  east  bank  of  the  Trent ;  the  work  is  still  progres»- 
ing,  and  many  hundred  acres  of  peat  and  sand  have  yet  to  be 
covered  by  this  process  with  a  bed  of  the  richest  soil.  The 
first  crop  on  the  warp  here  is  Seeds,  a  little  rape  being  occasion- 
ally sown  with  it ;  then  beans,  then  wheat,  then  flax,  and  after 
this  wheat  again  ;  by  which  time  the  land  will  be  foul  enough  to 
need  a  fallow,  as  couch-grass  propagates  amazingly  in  this  soil. 
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Warp  lands  are  in  general  much  over- valued ;  it  being  the 
opinion  of  those  best  able  to  judge,  that  when  wheat  is  at  60$. 
per  quarter,  the  rent  of  the  general  quality  of  warp  ought  not  to 
exceed  2/.  per  acre.  Abutting  on  the  Trent,  where  potatoes  are 
largely  grown  because  of  easy  shipment,  and  on  the  natural 
warp,  where  "  wheat  and  potatoes  "  is  the  course,  the  rent  is 
necessarily  higher.  It  is  difficult  to  say  from  whence  the  mud 
or  warp  is  derived,  which  has  been  deposited  in  a  vast  bed  of 
more  than  16,000  acres  in  extent  and  more  than  2  feet  in  thick- 
ness, and  still  leaves  the  Humber  no  clearer  than  before.  Do 
the  tide-waves  wash  the  falling  material  of  the  Yorkshire  cliffs 
into  this  estuary,  or  is  the  warp  brought  down  by  the  tributary 
rivers  ?  The  Humber  is  comparatively  clear  at  its  mouth,  and 
the  land-floods  always  hinder  ihe  process  of  warping.  Doubt- 
less the  tide  scours  its  thickening  slime  from  the  bottom  of  the 
estuary,  this  again  being  slowly  and  imperceptibly  supplied  by 
mineral  and  animal  matter  both  from  the  rivers  and  the  sea. 
Freshwater  floods  drive  back  the  tidal  warp  by  their  violence, 
thus  lessening  the  amount  of  deposition  in  the  works ;  but  the 
sediment  they  contain,  after  mingling  with  that  already  in  the 
Humber,  is  taken  up  by  the  tide  and  carried  back  again  into  the 
rivers.  It  is  from  this  intermixture  that  the  peculiar  fertility  of 
the  alluvium  is  derived,  the  Humber  forming  a  vast  receptacle 
exactly  adapted  for  the  mingling  of  the  various  marine  substances 
with  the  mineral  and  earthy  matters  of  the  Ouse  and  Trent 
waters,  and  for  receiving  the^  exuviae  of  myriads  of  animalcules 
that  float  in  the  fresh  and  salt  streams,  and  perish  where  they 
meet.* 

Attention  is  next  requested  to  a  few  cursory  remarks  upon  what 
may  be  termed  the  Western  district^  including  the  clay  and  other 
soils  west  of  the  great  oolite  range  between  the  north-western  dis- 
trict north  and  Grantham  south.  Although  the  lias  formation 
constitutes  a  large  proportion  of  the  rich  pastures  and  dairy-lands 
of  Leicestershire  and  other  counties,  there  is  but  little  dairy  pro- 
duce made  upon  it  in  Lincolnshire.  Cheese  is  rarely  manufactured 
in  any  part  of  this  county  ;  and  in  the  division  now  under  review 
butter  is  scarcely  ever  made  much  beyond  the  supply  of  domestic 
wants.  The  proportion  of  grass-land  northward  of  the  Foss 
Dyke  is  small,  and  the  land  is  cultivated  for  wheat,  beans,  oats, 
barley,  and  seeds.  Perhaps  the  most  general  course  of  cropping 
is  after  the  four-field  system.  Rape  is  much  grown  on  the  stiff 
soil  for  feeding  off,  but  none  for  seed.  Barley  on  the  lighter 
lands  produces  on  an  average  about  5  quarters  per  acre ; 
wheat  generally  yields  3]^  quarters.     Liming  is   done   on   the 

*  For  an  admirable  account  of  the  process  of  warping,  and  the  chemical  analysis 
of  the  new-made  soil,  see  a  Paper  by  F.  J.  Herapath,  in  the  Journal,  vol.  xi.,  part  i. 
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clay,  and  on  the  deep  soil  which  lies  next  to  the  Cliff.  It  is 
usually  spread  out  of  carts,  and  ploughed  in  upon  the  fallows, 
but  it  is  thought  that  the  best  mode  upon  these  kinds  of  soil  is 
to  put  it  in  small  heaps,  cover  them  with  earth,  and  when 
the  lime  has  fallen  into  dust  spread  and  plough  it  in.  Different 
soils  require  a  corresponding  variation  of  treatment;  where 
there  is  much  vegetable  matter  in  the  land,  the  caustic  or  quick 
lime  is  needed  in  order  to  decompose  it:  but  on  these  soils, 
whether  strong  heavy  clay  or  looser  soil  impregnated  with  iron, 
practical  experience  seems  to  recommend  the  application  of  lime 
in  its  mild  or  slaked  state,  and  it  is  thus  found  to  be  a  valuable 
manure  for  sweetening  and  mellowing  the  soil,  and  supplying 
food  for  the  roots  of  plants.  Liming  the  seeds  is  found  to  be  a 
very  useful  and  profitable  custom. 

Underdraining  has  been  carried  on  to  a  considerable  extent 
in  that  part  of  this  district  now  referred  to  (viz.  north  of  the  Foss 
Dike) ;  but  the  work  must  be  still  further  prosecuted.  The 
rent  here  may  be  from  20^.  to  25*.  and  sometimes  30*.  per  acre. 
Woods  and  fox-covers  abound,  and  south  of  the  Foss  Dike  are 
large  tracts  of  woodland  and  wild  open  moors  covered  with  gorse 
and  ling.  Many  of  these  waste  commons  have  been  lately  in- 
closed. To  the  west  of  Leadenham  the  land  is  chiefly  pasture ; 
it  is  rich  feeding-land  of  excellent  quality,  but  becomes  of  less 
value  near  the  river  Brant.  A  considerable  amount  of  under- 
draining  has  been  done,  and  is  still  going  on ;  that,  however, 
which  was  completed  some  years  ago  has  in  many  instances 
failed,  the  drains  being  much  too  shallow.  The  present  method 
in  this  neighbourhood  is  to  make  the  drains  36  inches  deep 
where  an  adequate  fall  can  be  obtained. 

In  the  neighbourhood  of  Hough  the  surface  is  fully  half  under 
grass ;  and  toward  Brandon  about  one-third  is  good  bullock- 
pasture,  one-third  store-land,  and  the  remainder  impoverished 
meadow  that  has  been  converted  into  arable.  This  is  managed 
on  the  four-field  system,  the  average  produce  per  acre  being  4 
quarters  of  wheat  or  5  quarters  of  barley.  In  Honingtcm  and 
neighbouring  parishes  about  one-fourth  of  the  land  is  grass ;  a 
large  proportion  of  it  is  of  inferior  quality,  the  rest  good  sheep- 
land.  The  usual  course  of  cropping  is  a  5  and  6  field  system ; 
the  average  produce  per  acre  is  about  4  quarters  of  wheat,  6 
quarters  of  barley,  and  8  quarters  of  oats.  The  rental  averages 
about  32*.  per  acre.  Most  of  the  land  is  more  or  less  efficiently 
underdrained,  causing  great  advantages,  particularly  on  the  more 
retentive  lands.  Bones  and  linseed  oilcake  are  used  to  a  con- 
siderable extent,  and  sometimes  rapecake ;  the  principal  amount 
of  the  portable  manures  purchased,  however,  are  used  upon 
the  adjoining  Heath-land,  of  which  each  parish  has  a  portion. 


Farming  of  Lincolnshire,  377 

In  Barkston  and  other  parishes  skirting  the  Heath  boundary,  a 
line  of  sand  and  red  land  lies  between  the  heath  and  a  tract  of 
stiff  clay  which  stretches  westward  to  the  boundary  line  of  the 
county.  On  this  line  the  four-course  shift  is  practised,  as  on 
the  heath ;  on  the  clay  the  rotation  is —  1.  dead  fallow,  for  2. 
wheat,  oats,  or  barley ;  3.  seeds  or  beans ;  4.  wheat,  oats,  or 
barley.  On  the  poorer  clays  a  5-field  course  is  preferred, 
viz.,  1.  fallow,  for  2.  spring  com ;  3.  seeds  ;  then  break  up  for 
4.  oats ;  5.  wheat.  Better  wheat  is  grown  after  oats  than  after 
seeds,  if  eaten  with  linseed-cake.  The  dead  fallow  is  a  dead 
loss,  and  considerable  efforts  have  been  made  by  the  more  enter- 
prising during  the  last  few  years  to  grow  tares  on  some  portion 
of  the  clay  fallows.  These  are  partly  mown  off  for  horses,  but 
principally  eaten  on  the  land  with  cake-fed  sheep.  The  chief 
difficulty  is  in  keeping  the  land  clean.  Fine  turnips  can  be 
g^own  upon  the  clay ;  but  the  farmers  do  not  know  in  a  wet 
season  what  to  do  with  them,  as  they  can  neither  feed  them  on, 
nor  cart  them  off  the  land  to  advantage.  On  the  sand  land  the 
cultivation  of  Swedish  turnips  has  much  increased  of  late  years, 
though  they  are  not  so  extensively  grown  as  white  and  green-top 
turnips.  The  swedes  are  probably  one-fourth  of  the  whole  crop. 
All  are  drilled,  some  on  the  flat,  but  mostly  upon  ridges,  varying 
from  18  to  26  inches  in  distance  apart.  Swedes  of  very  good 
quality  have  been  grown  on  the  sand;  the  land  being  ridged, 
manured  with  10  cartloads  of  oilcake  yard-manure,  and  4  cwt. 
of  gypsum,  with  from  15  to  20  cwt.  of  turf-ashes  drilled  in  with 
the  seed.  The  average  produce  of  this  pari  of  the  district, 
which  is  well  farmed,  is  of  wheat  4  quarters,  barley  5  quarters, 
oats  6^  quarters  per  acre,  and  beans  and  peas  for  the  last  5 
years  have  not  yielded  3  quarters,  and  it  is  thought  hardly  2^ 
quarters  per  acre.  The  average  rental  is  about  305.  per  acre, 
excluding  the  environs  of  Grantham,  where  the  land  lets  for 
accommodation  at  from  3/.  to  4Z.  per  acre.  The  proportion  of 
grazing  and  meadow  land  (not  including  Syston  and  Belton 
parks)  is  probably  not  more  than  one-eighth  of  the  whole  sur- 
face. The  clay-lands  were  shallow-drained  to  some  extent  20 
or  30  years  ago,  which  was  certainly  a  marked  improvement  upon 
no  draining  ;  but  within  the  last  few  years  a  deeper  drainage  has 
been  tried,  tested,  and  preferred.  The  drains  are  now  being  cut 
not  less  than  3  or  more  than  4  feet  deep,  except  where  bogs  or 
springs  occur.  Pipe-tiles  are  generally  approved  of.  The 
labourers  were  much  opposed  to  the  deep-draining  at  first ;  but 
time  and  experience  have  informed  them  of  their  error,  and  it  is 
also  generally  agreed  that  the  stiffer  the  soil  the  closer  ouffht  to 
be  the  drains.  The  common  distance  between  them  is  from  6  to 
20  yards,  according  to  the  nature  of  the  substratum      With  a 
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clay  bottom  and  rather  mild  soil  on  the  top,  drains  4  feet  in 
depth,  and  at  intervals  of  12  yards,  have  been  found  to  answer 
admirably  well.  There  is  about  one-third  of  the  clay-land  now 
drained. 

Mr.  S.  Hutchinson  (agent  to  Earl  Brownlow)  has  introduced 
a  system  of  "air-drainage:"  the  parallel  tile-drains,  3  feet  in 
depth,  empty  into  a  covered  outfall-drain,  placed  6  inches  lower, 
and  receiving  the  eyes  of  all  the  other  drains  along  the  lowest 
side  of  the  field.  Another  drain  at  the  upper  side  of  the  field 
joins  the  other  ends  of  the  parallel  drains,  and  is  made  to  com- 
municate with  the  open  air  by  means  of  "  respirators,"  or  gratings, 
and  by  opening  into  the  main  drains  or  ditches.  By  means  of 
the  covered  outfall-drains  many  ditches  are  dispensed  with,  and 
the  liabilities  to  choking  from  various  causes  are  greatly  avoided ; 
whilst  the  air-drains  effect  a  complete  drying  and  purification  of 
the  subsoil.  The  tenants,  we  believe,  pay  for  the  execution  of 
the  work,  and  the  landlord  furnishes  the  tiles  ;  the  whole  being 
superintended  by  a  proper  person,  who  sees  levels  taken,  trenches 
ploughed  and  dug,  tiles  laid,  and  everything  completed  in  accord- 
ance with  the  principles  and  rules  explained  and  recommended 
in  Mr.  Hutchinson's  pamphlet.* 

The  last  portion  of  the  county  remaining  to  be  described  before 
descending  into  the  Fens,  is  the  broad  tract  of  oolite  hills  be- 
tween Grantham  and  Bourn,  including  the  narrow  band  of 
Oxford  clay  and  drift  which  borders  the  fen-land  from  Deeping 
nearly  up  to  Lincoln.  It  is  proposed  to  name  this  the  Southr 
western  district.  As  there  are  few  celebrated  managers  here,  and 
nothing  but  plain  common  farming  to  be  observed,  this  district 
is  in  general  but  little  known.  On  the  undulating  oolite  hillS| 
covered  in  many  localities  with  beds  of  drift,  the  soils  may  be 
classed,  as  regards  their  culture,  into  dry  barley-land  resting 
immediately  on  the  limestone  rock,  and  cold  wet  land.  There 
is  a  large  proportion  of  grass-land,  especially  upon  the  latter 
soil ;  much  of  it  rough  and  rushy,  and  forming  very  inferior 
pasture.  The  fields  are  not  large,  and  the  fences  are  of  a  very 
different  appearance  to  those  of  the  newer  inclosures  on  the 
Heath  and  Wolds.  They  are  generally  high,  bushy,  and  strag- 
gling— by  far  too  many,  especially  by  the  road-sides,  being  made 
up  of  briar,  bramble,  elder,  hazel,  and  almost  every  wild  shrub 
and  plant  except  whitethorn.  There  are  a  vast  number  of 
woods,  coppices,  and  covers,  and  some  very  extensive  parks. 
Game  is,  therefore,  an  enemy  to  cultivation,  which  here  occasions 
large  losses  by  its  ravages  and  depredations.  The  usual  course 
of  cropping  on  the  clay  land  is — 1.  fallow  ;  2.  wheat ;  3.  seeds ; 

♦  •*  Practical  Instructions  on  the  Drainage  of  Land,"  &c.  Groombridge  and 
Sons,  London. 
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4.  oats,  or  sometimes  beans,  and  then  wheat  again.  Dead 
fallowing  is  almost  universally  practised  on  the  heavy  land  ;  but 
rape  is  sometimes  grown,  being  fed  off  early,  and  the  land  sown 
with  wheat.  It  is  never  left  for  seed.  Only  a  wiry  plant,  however, 
is  produced  on  this  soil,  and  the  surface  is  much  too  wet  in  rainy 
seasons  to  afford  a  suitable  layer  for  sheep.  In  many  seasons 
there  is  no  occasion  for  a  bare  fallow,  but  much  of  the  land  that 
would  grow  coleseed  is  not  sown  because  of  the  uncertainty 
whether  or  not  a  dry  time,  and  consequently  a  good  layer,  may 
ensue.  On  the  dry  land  the  rotation  is — 1.  turnips  ;  2.  barley ; 
3.  seeds ;  4.  wheat.  Swedes  are  partially  grown,  but  more 
generally  the  white  varieties  of  turnip ;  and  the  practice  of  sow- 
ing on  ridges  forms  the  exception,  and  not  the  rule,  of  the  hus- 
bandry in  this  district.  Artificial  manures  are  rather  extensively 
used  upon  the  limestone  soil,  but  not  on  the  clays.  The  average 
produce  per  acre  of  wheat  is  about  3  quarters  to  3i  quarters  ; 
barley,  5  quarters ;  and  oats,  6  quarters ;  beans  and  peas  do  not 
occupy  any  considerable  portion  of  the  surface.  The  common 
rent  is  about  24jf.  or  25*.  per  acre,  but,  owing  to  the  great 
diversity  of  soils,  often  rises  to  305.  or  upwards. 

Both  beasts  and  sheep  are  here  bred  to  a  considerable  extent ; 
the  cattle  generally  of  the  Lincoln  breed,  and  the  sheep  partly 
Lincoln  and  partly  Leicester.  There  are  several  most  important 
improvements  to  be  recommended  to  the  agriculturists  in  this  dis- 
trict. Arthur  Young  states  that  the  clay  land,  especially  in  the 
neighbourhood  of  Deeping,  &c.,  was  ploughed  up  into  broad 
arched  lands,  but  the  furrows  for  3,  4,  or  5  yards  wide  were  laid 
down  to  grass,  and  mown  for  hay,  while  the  cjrowns  of  the  ridges 
were  under  com.  "  This  management,"  says  he,  "  is  excellent,  and 
much  superior  to  having  such  miserable  com  in  these  furrows 
from  wetness,  as  is  frequently  seen  on  similar  clay  soil ;  the  centres 
of  the  lands  being  high,  are  dry  and  fit  for  com,  and  the  furrows 
low  and  do  well  for  grass."  Since  that  time,  however  (1799) 
agriculture  has  progressed  too  far  to  bestow  a  commendation  on 
such  piecemeal  cultivation,  and  has  discovered  a  better  mode  of 
escaping  from  the  evils  of  water  in  the  land  than  that  of  endea- 
vouring to  lift  one  half  of  the  surface  above  its  wetness  by  de- 
pressing the  other  half,  and  subjecting  it  to  a  double  degree  of 
saturation  and  stagnancy.  Much  of  the  arable  land  is  still  in 
high-backed  "  lands,"  8  or  10  yards  in  breadth  ;  but  in  spite  of 
this  disposition  of  the  surface,  the  clay  continues  difiicult  to 
manage  in  wet  seasons,  and  the  ploughing  is  performed  by  3 
horses  in  length  with  a  man  to  hold  and  a  boy  to  drive. 

For  excess  of  water  and  stubbornness  of  soil  the  remedy  is 
the  same — sub-soil  drainage,  which  removes  the  former,  and  is 
found  by  that  very  process  to  change  and  ameliorate  the  latter. 
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The  principal  requisite  here,  then,  is  a  complete  drainage.     The 
work  has  been  commenced  both  with  tile  and  stone — the  pro- 
prietor  furnishing   tiles    in  the  first   case,  or,  when  the  latter 
material  is  employed,  paying  half  the  expense  of  "  cutting  out" 
But  underdraining  has  not  been  done  to  a  large  extent  on  any 
of  the  soils,  and  the  clays,  on  which  it  is  needed  as  the  very  first 
step  towards  cultivation,  are  generally  without  any  underdrains 
whatever.  Here  opens  a  wide  scope  for  improvement :  to  the  laying 
of  adequate  drains  must  be  added  the  breaking  of  the  hard  sub- 
soil by  the  iron  tooth  of  the  sub-pulverizer,  a  practice,  we  believe, 
entirely  unknown  in  this  district ;  and  the  land  should  be  sweet- 
ened and  lightened  by  applying  lime,  the  stone  for  burning  lying 
so   near   at   hand,  but   rarely  employed  for  manure.     Another 
glaring  defect  in  the  management  of  this  district  is,  that  neither 
turnips  nor  artificial  food  are  much  used  in  the  yards.     Oil -cake 
is  employed  in  most  parts  of  the  county  as  a  substitute  for  roots 
drawn  off  the  land,  but  here  there  is  a  general  scarcity  of  either 
for  the  cattle  in  winter.      Niggardliness  in  cattle-feeding  is  a 
false  economy,  and  its  effects  are  invariably  felt  in  a  diminished 
yield  and  a  meaner  sample ;  whereas,  with  a  liberal  outlay  in  the 
purchase  of  feeding  stuffs  for  their  stock,  the  farmers  in  this 
district  might  improve  the  heavy  lands  and  enrich  the  light,  so 
as  to  produce  far  greater  crops  than  those  on  the  weaker  Heath- 
land,  which  they  can  now  only  rival. 

South  of  Bourn,  through  Thurlby,  &c.,  and  north  of  Bourn  and 
Edenham^  are  some  extensive  pasture  lands,  generally  of  good 
quality,  but  liable  to  "  bum "  in  hot  summers.  The  arable 
land  brings  good  wheat  and  beans,  and  is  generally  well  culti- 
vated. To  the  south  of  Sleaford,  through  Scredington,  Burton- 
Pedwardine,  &c.,  upon  the  same  clay,  is  an  extensive  arable  dis- 
trict, managed  upon  the  system  of  4  crops  and  a  dead  fallow ;  and 
a  considerable  proportion  of  grazing  land  where  both  sheep  and 
beasts  are  bred  and  fattened.  Under  tillage  the  land  is  difficult 
to  work,  and  dead  fallowing  for  wheat  is  universally  practised. 
Along  the  edge  of  the  Witham  Fens  the  light  sand  and  gravel  are 
found  covering  a  large  portion  of  the  clay,  and  not  more  than  one- 
sixth  part  of  the  land  is  under  grass.  The  four-field  system,  viz., 
1.  turnips;  2.  barley  ;  3.  seeds ;  4.  wheat,  is  chiefly  observed  upon 
the  sand,  whilst  beans  and  wheat  form  the  principal  crops  on  the 
clay.  Very  few  swedes  are  grown,  perhaps  not  more  than  one- 
fifteenth  of  the  whole  turnip  crop  :  the  average  produce  upon  this 
small  quantity  may  be  placed  at  18  tons  per  acre.  The  principal 
sorts  of  turnips  grown  are  the  white  and  purple- top  turnips,  which 
yield  good  food  and  an  abundance  of  it — thus  excelling  both  in 
weight  and  quantity. 

The  following  scale  conveys  at  a  glance  the  requisite  informa- 
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tion  respecting  the  average  produce  per  acre  of  each  kind  of 
land  : — 


Tract  of  Soil. 


Clay  land  •     •     • 
Sand  land  .     .     . 


Wheat. 


On. 
2i 


Barley. 


Oats. 


On. 


Beana. 


On. 


The  JFens  of  South  Lincolnshire  have  already  occupied  a  pro- 
minent place  in  the  report  on  the  Great  Level,  published  in  the 
Journal  in  1847,  and  therefore  a  lengthened  statement  here  of 
the  varied  rotations  and  peculiarities  of  husbandry  to  be  found  in 
these  fens  would  be  only  a  repetition  of  the  same  circumstances  : 
a  few  observations  under  the  heads  "  Peat "  and  "  Alluvium  " 
will  therefore  suffice. 

Peat. — ^The  chief  process  upon  which  all  success  in  the  tillage 
of  the  black  land  formerly  depended  was  paring  and  burning ;  and 
because  the  earth  was  of  a  nature  to  be  easily  consumed  by 
the  fire,  it  was  unsparingly  cut  and  dissolved  into  ash  and  air. 
As  drainage  became  improved,  the  peat  losing  its  moisture,  con- 
tracted itself,  and  occupied  less  space  than  before,  so  that  from 
these  causes  the  whole  surface  was  found  to  subside,  and  approach 
nearer  to  the  subjacent  clay.  Some  years  ago  the  clay  could 
not  be  found  in  most  parts  of  Deeping  Fen,  unless  by  sinking 
pits  or  trenches,  and  the  ditch  bottoms  were  all  moor.  Now, 
however,  the  clay  is  frequently  ploughed  up,  and  in  the  bottom 
of  the  ditches  is  found  the  subterranean  timber  which  underlies 
the  moor  resting  upon  the  clay.  So  troublesome  are  these  trees, 
in  consequence  of  the  lowering  of  the  surface  (about  2  feet  in 
25  years),  that,  when  fallowing,  the  ploughs  have  each  a  wooden 
pin  to  connect  the  heel-tree  with  the  plough-cock,  and  directly 
the  share  catches  a  tree  the  pin  breaks,  thus  letting  go  the  team 
without  breaking  the  implement.  The  ploughman  carries  a 
bundle  of  reeds  (of  which  thousands  grow  in  the  ditches)  with 
bim,  and  when  he  is  stopped  in  this  manner  he  sticks  down  a  reed 
as  a  mark  for  the  digger  who  follows  him  to  take  up  the  wood. 
Immense  quantities  of  these  black  tree  roots  and  stems  are  dug 
up  every  summer  in  Deeping  Fen.  Cultivation  still  further  com- 
presses and  concentrates  the  loose  mould,  until  it  is  found  in 
some  parts  of  the  Fens  that  by  far  too  much  has  been  burnt 
away,  and  that  there  is  a  danger  of  the  soil  becoming  too  stiff 
and  clayey.  Paring  and  burning  was  superseded  by  the  plan  of 
intermingling  the  peat  and  its  heavier  sub-soil  of  clay,  silt,  or  sand. 
This  has  converted  a  light,  loose,  and  scanty  yielding  soil  into  a 
firm  and  most  productive  soil,  capable  of  bearing  the  heaviest 
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crops  of  rape,  wheat,  or  oats.  Most  of  the  peat  fens  have  been 
clayed,  many  parts  twice,  but  In  some  districts  this  has  yet  to  be 
done.  In  Bourn  Fen  the  peat  is  clayed  on  one  estate  with 
excellent  effect,  whilst  on  land  adjoining  the  proprietor  does  not 
allow  his  tenants  to  "  cut  up "  the  soil — they  may  ploagh  as 
deeply  as  they  please,  but  if  they  trench,  more  rent  is  instantly 
demanded.  Peat  land  is  subject  to  "  honey-comb,"  or  con- 
tract when  dried  by  frost,  the  upper  crust  of  earth  pinching 
the  young  wheats  and  loosening  them  from  the  land.  Much 
cropping  is  injured  in  this  way,  and  the  remedy  doubtless  is  a 
better  district  drainage,  and  then  a  complete  hollow  drainage. 
Underdraining  is  becoming  a  common  practice  in  many  parts 
of  the  fens,  but  it  is  yet  done  only  by  the  more  enterprising 
farmers,  and  cannot  be  looked  upon  as  a  main  point  in  the 
general  management.  Oil-cake  for  cattle  in  the  yards,  and 
bones  for  the  green  crop,  are  universal  items  of  fen  husbandry. 
There  is  one  manure  which  is  hardly  ever  seen  here,  viz.,  lime ; 
it  is  precisely  the  chemical  agent  required,  as  its  action  is  to 
neutralize  the  acid  substances  formed  so  rapidly  in  the  peat, 
and  thus  to  preserve  the  soil  in  a  condition  for  nourishing  the 
tenderest  plants.  The  great  obstacle  to  the  use  of  lime  here 
is  the  cost  of  obtaining  it ;  but  if  the  distance  of  the  limestone 
from  even  the  western  Fens,  next  the  hills,  be  too  great  for 
carting  with  profit,  the  railways  have  now  extended  their  firm 
smooth  tracks  of  iron  across  the  softest  and  most  miry  portions 
of  the  level,  and  can  convey  lime  with  cheapness  and  expedition 
even  into  those  localities  which  are  furthest  from  the  quarries. 
Both  lime,  chalk,  and  marl,  may  now  be  carried  in  abundance  by 
rail  from  the  neighbouring  uplands  over  East  Fen,  the  whole  line 
of  Fen  from  Lincoln  to  Boston,  and  across  Deeping  Fen,  and  the 
marsh  lands  between  it  and  Boston.  Besides  these  lines  of  swift 
transit  there  are  the  slower  but  readier  roads  of  water ;  all  the  larger 
drains  and  rivers  are  navigated  with  cargoes  of  com  and  coal,  and 
being  ramified  through  every  part  of  the  fens,  might  convey 
enriching  earths  from  various  railway  stations,  and  deliver  at  any 
desired  point.  Convenience  for  supply  is  ready  and  complete, 
and  it  remains  now  for  the  farmers  and  proprietors  to  decide 
whether  it  be  desirable  and  profitable  to  improve  the  soil  by 
returning  these  manures  in  the  same  boats  or  trucks  which  take 
their  produce  to  market. 

The  peat  soil  is  not  difficult  to  work,  but  is  peculiarly  infested 
with  "  twitch  "  (or  couch) ;  the  liglrt  yet  rich  earth  forms  a  fine 
matrix  for  the  growth  of  its  long  penetrating  fibres,  and  great 
labour  is  necessary  in  constantly  eradicating  it  Field  mice  under- 
mine the  land  and  devour  immense  quantities  of  cropping.  The 
wire  worm  also  revels  here,  as  neither  pressing  with  the  roller  nor 


Farming  of  Ltneolnshire.  383 

tramplii^  with  the  flock  can  give  a  solidity  to  the  ground  suffi- 
cient to  check  its  ravages.     Young  wheats  are  much  hlown  and 
destroyed,  and  the  best  preventive  hitherto  is  Crosskill's  clod- 
crusher,  which  astonishingly  compresses  the  soil  and  improves  the 
crop.     The  treading  of  sheep  is  indispensable  to  tillage  in  this 
district,  and  though  ill  adapted  for  turnip  husbandry,  the  peat 
brings  an  enormous  bulk  of  green  food  in  the  shape  of  coleseed 
(or  rape).     The  mode  of  cultivating  this  plant  will  be  treated  of 
under  a  separate  head.     Coleseed,  wheat,  oats,  and  seeds,  are  the 
principal  crops ;  and  the  land  is  manured  frequently  in  conse- 
quence of  its  moisture  and  porosity.     Deeping  Fen  has  acquired 
celebrity  for  its  excellent  soil  and   its  enterprising  managers. 
Nearly  one-half  is  sown  with  wheat,  the  remainder  being  cole- 
seed, clover,  and  grass  seeds,  and  oats.     Generally  speaking,  the 
various  artificial  aids  are  plentifully  employed  in  every  department 
of  feeding  and  manuring,  neatness  is  the  order  of  the  farmsteads 
and  fences,  great  expense  is  laid  out  in  the  cleaning  and  weeding 
of  the  soil  and  crops,  and  the  total  result  is  a  reward  of  large 
yields  of  corn  and  a  quick  growth  of  meat.     Travelling  north- 
wards, and  passing  Thurlby  Fen,  a  deep  peat-earth,  mostly  under 
grass,  which  is  rarely  the  case  on  the  peat  fens.  Bourn  Fen,  and 
other  districts,  where  the  course  of — 1.  coleseed,  2.  oats,  3.  wheat, 
4.  seeds,  5.  wheat,  is  usually  followed ;  the  soil  becomes  partly 
alluvial  and  loamy,  and  a  larger   breadth   of  beans    is  grown. 
Along  the  peaty  tract  of  the  Western  Wit  ham  Fens,  the  course  is 
about  equally  proportioned  into  a  4,  5,  or  6-field  system,  according 
to   the  choice  of  the  occupiers,   the  latter  being — 1.  coleseed, 
2.  wheat,  3.  seeds,  4.  wheat,  5.  oats,  6.  wheat.    There  is  scarcely 
any  old  pasture  now  left  in  these  fens.     The  average  produce  is 
of  wheat  4^  qrs.,  barley  6  qrs.,  and  oats  8  qrs.  per  acre.     Upon 
the  heavy  soils  on  the  opposite  side  of  the  river  Witham  the  rota- 
tion is  generally  as  follows — 1.  turnips,  2.  barley  or  oats,  3.  seeds, 
4.  oats  or  beans,  5.  wheat.     In  the  East  Fen  all  the  peat  lands 
have  been  clayed,  and  a  large  portion  several   times.     Under- 
draining  is  being  practised  to  some  extent,  the  pipes  being  laid 
in  the  clay.     The  courses  of  cropping  are  very  various,  but  the 
best  farmers  take  three-fifths  of  white  corn.     Many  beasts  are 
wintered  with  oilcake  and  straw,  and  the  sheep  are  grazed  on  the 
seeds  and  fattened  on  the  cole.     Large  quantities  of  bones  and 
"  Boston  manure,"  &c.,  are  applied  to  the  land  for  the  production 
of  green  crops  ;  and  the  district  is  generally  under  thriving  manage- 
ment.    Its  bulky  crops  and  abundant  stock  are  what  drainage 
and  culture  have  substituted  for  a  wilderness  of  reeds  and  wild- 
fowl.    The  stranger  may  now  find  all  the  various  operations  of 
husbandry  going  on  just  as  in  other  superior  districts  ;  but  before 
the  drainage,  cultivation  was  impossible,  and  Young  mentions 
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^^  an  ingenious  and  very  simple  tool  in  use  in  East  Fen,"  tiz.,  t 
sledge  for  going  on  the  ice.  ^^It  is  a  small  frame,"  he  says, 
"  that  slides  on  four  horse-bones,  the  driver  pushing  himself  for- 
ward with  a  pitchfork.'*  The  agriculturists  of  this  district  flatter 
themselves  that  they  can  now  exhibit  objects  of  far  greater  interest 
to  the  attention  of  a  reporter ;  and  certainly  a  more  lengthened 
statement  would  have  been  here  given  had  not  a  previous  paper 
in  the  Journal  been  devoted  to  that  purpose. 

Alluvium, — Wildmore  and  West  Fens  were  similar  tracts  of 
seilge  and  pool,  but  are  now  in  tillage,  producing  large  crops. 
Wheat,  oats,  and  beans,  are  grown  upon  the  clay,  and  wheat,  oats, 
and  barley,  on  the  sandy  land  ;  the  intermediate  crops  being 
seeds,  turnips,  and  cole.  About  half  the  seeds  are  gprazed  by 
long-wool  sheep,  the  rest  being  mown  for  hay.  Underdrainage 
has  been  extensively  carried  on,  but  much  land  yet  remains  to  be 
made  friable  by  its  influence.  The  buildings  are  pretty  good, 
the  hedges  neat,  tlie  stock  well  fed,  and  there  is  every  appearance 
of  superior  cultivation.  Holland  Fen  produces  nearly  every 
variety  of  cropping,  the  general  largeness  of  the  yields  arising 
from  the  natural  richness  of  the  soil  and  the  ample  application 
of  oilcake  yard-manure.  Few  portable  manures  are  here  used, 
but  they  would  doubtless  prove  highly  advantageous.  The 
general  outfall  being  good,  a  perfect  system  of  hollow-draining 
might  be  established ;  little,  however,  has  yet  been  completed  in 
an  effectual  manner.  In  the  parishes  on  the  coast  north-east  of 
Boston  are  three  different  kinds  of  land  and  management.  The 
newer  marsh  lands  are  arable  and  pasture,  chiefly  the  former; 
the  grass  is  well  adapted  for  feeding  horses ;  and  the  sheep  upon 
it  produce  a  great  quantity  of  meat  and  fleeces  of  great  weight 
The  plouglied  land  is  of  the  best  quality,  bringing  heavy  crops 
of  wheat,  oats  and  beans.  More  inland  is  the  higher  ground  on 
which  the  villages  stand,  and  here  is  some  of  the  luxuriant 
grazing  land,  for  which  Lincolnshire  is  noted.  The  herbage  is 
thick,  forming  a  sward  of  a  soft  and  carpet-like  texture,  some- 
times swelling  into  tufts,  but  generally  even  and  smooth,  and 
always  soft  to  the  feet.  It  is  in  small  inclosures,  and  neither  the 
fences  nor  ditches  are  kept  in  good  order.  The  arable  land  is 
not  generally  well  managed,  though  considerable  improvements 
have  been  made  of  late  years.  Tiie  principal  care  of  the  farmer 
was  to  manage  his  live  stock  and  keep  his  pastures  in  order, 
whilst  the  working  of  his  arable  land  was  neglected,  and  the  grass 
received  more  than  a  fair  proportion  of  the  weak  manure  from 
the  yard  and  stable.  The  practice  of  taking  two  or  three  com 
crops  and  a  fallow  has  not  been  forgotten,  and  but  little  clover 
or  seeds  are  sown.  There  are  instances,  however,  of  more  judi- 
cious management — root  crops  and  coleseed  are  grown,  oilcake 
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8  given  to  the  beasts  in  winter,  and  underdraining  has  been 
ronunenced.  Between  this  tract  and  the  fen  is  a  line  of  meadow 
and,  called  '*  1'he  Ings ;"  a  considerable  portion  is  mown,  and 
;he  hay  partly  consumed  on  the  land,  th^  remainder  carried  to 
the  yards  in  the  district  just  noticed.  I'he  drainage  so  improved 
this  low  ground  that  much  has  been  brought  under  the  plough, 
ind  it  now  produces  good  oats,  wheat,  turnips,  and  coleseed, 
rhe  superior  grazing  land  extends  southward  of  IBoston,  through 
Kirton,  Algarkirk,  Sutterton,  Wigtoft,  Gosberton,  &c.  The 
beasts  fed  are  generally  of  the  Lincoln  breed,  though  both  Scotch 
and  Hereford  cattle  are  sometimes  purchased.  They  are  bought 
in  spring,  usually  at  Boston  May  Fair,  and  sold  fat  in  autumn  ;  the 
best  land  feeding  a  bullock  an  acre  without  any  supply  of  linseed 
cake.  The  sheep  pastures  will  often  carry  8  or  9  sheep  per 
acre,  and  they  fatten  the  animals  without  the  assistance  of  other 
green  or  dry  food  to  finish  them  oflF.  In  the  parishes  of  Kirton, 
Fosdike,  &c.,  a  considerable  amount  has  been  underdrained  both 
with  tiles,  sod-wedges,  and  the  mole  plough,  and  with  advan- 
tageous results;  the  removal  of  the  moisture  improving  the 
quality  of  the  herbage,  and  rendering  the  ground  much  more 
healthy  for  the  stock.  One  individual,  an  extensive  grazier  and 
excellent  manager,  has  used  large  quantities  of  lime  upon  his 
pastures,  and  its  effects  in  sweetening  and  increasing  the  herbage 
were  most  satisfactory.  Great  care,  however,  was  required  in 
the  application,  as  a  strong  dose  of  quick-lime  would  destroy 
instesid  of  stimulating  the  herbage.  The  arable  land  is  very 
productive  in  com,  pulse,  and  root  crops,  and  large  breadths 
have  been  broken  up  for  woad,  mustard,  and  chicory. 

Red  mustard  is  very  extensively  cultivated  in  the  south-eastern 
alluvial  district,  and  the  seed  sold  to  be  manufactured  for  do- 
mestic uses.  There  are  several  woad  establishments  in  this 
country,  though  only  upon  the  very  richest  land  (as  woad  returns 
nothing  to  the  soil),  broken  up  from  grass  on  purpose  for  growing 
this  plant.  The  principal  points  in  the  culture  are — drilling  the 
seed  in  March  in  rows  8  or  9  inches  apart ;  hoeing-out  when  the 
plants  are  about  4  inches  high,  so  as  to  leave  them  6  inches 
distant  from  each  other ;  thinning  and  hand-weeding  twice ; 
*'  cropping "  or  gathering  by  hand  when  8  inches  high,  t.  e.,  a 
little  before  Michaelmas,  and  hoeing  directly  after.  The  leaves 
may  be  thus  plucked  2  or  3  times  in  succession,  and  are  crushed 
by  the  mill  (in  their  green  state)  into  a  pulp.  This  is  allowed 
to  drain,  then  made  up  into  balls,  and  dried  for  several  days  in 
open  sheds  built  for  the  purpose.  During  the  winter  the  fermen- 
tative process  is  carried  on :  the  mill  grinds  the  hardened  balls 
into  powder,  and "  couching"  then  begins,  the  powder  being 
watered  daily  for  several  weeks,  ferments ;  and  when  this  is  com- 
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pleted  is  packed  in  barrels  ready  for  sale.  Produce,  perhaps  i 
or  3  tons  per  acre.  In  the  parish  of  Algarkirk  is  a  large  chicory 
establishment,  and  there  are  others  near  Spalding  and  in  the  parish 
of  Holbeach.  As  wijh  woad,  so  with  this  crop,  the  land  mast  be 
remarkably  clean,  as  all  weeds,  especially  chiaoentoeedy  are  exces- 
sively detrimental  to  its  growth.  The  seed  is  drilled  in  9  to  12- 
inch  rows,  3  or  4  lbs.  per  acre,  in  the  middle  of  May.  The  plants 
are  usually  singled  out,  at  intervals  of  8  inches,  and  the  land 
carefully  hoed.  The  roots  are  taken  up  in  October,  November, 
&c.,  with  strong  double-pronged  iron  forks,  about  14  inches  in 
the  blades.  Ploughing  them  up  at  12-inch  depth  is  sometiaiei 
practised,  and  is  perhaps  the  better  method,  as  in  digging  the 
roots  are  apt  to  break  off  at  8  or  9-inch  lengths,  unless  pulled  at 
the  top  whilst  the  fork  is  "  prizing"  below.  The  green  tops  aie 
cut  off,  the  roots  washed  clean,  cut  into  small  pieces,  usually  by  a 
turnip-cutter,  and  dried  in  a  kiln.  The  chicory  is  then  market- 
able, and  is  sold  to  grocers,  who  roast  it  like  coffee.  One  to  1^ 
tons  (when  dried)  is  an  average  crop.  The  leaves  are  devomed 
with  great  avidity  by  cattle,  but  are  most  frequently  ^*  ploughed 
in."     They  have  been  also  used  to  adulterate  woad. 

South-east  of  Spalding,  through  Moulton,  Holbeach,  Long^ 
Sutton,  &c.,  the  fine  pasture  lands  continue.  The  parishes  are 
of  great  length  north  and  south,  but  of  narrow  breadth,  extending 
north  of  the  villages  and  towns  into  fertile  marshes  three-fourths 
under  the  plough,  and  southward  for  two  or  three  miles  (of  ex- 
ceedingly fine  land  both  for  grazing  and  tillage)  into  more  tenap- 
cious  clay  fens.  Peculiar  value  belongs  to  certain  spots,  and  the 
grazing  farms  of  this  first  quality  are  known  throughout  the 
whole  district  by  their  names,  as  (for  instance)  the  "  four-scores,'* 
and  '*  the  hundred-acre  farm,"  &c.  ;  and  many  of  the  better 
fields  are  famed  as  "  the  hill  piece,"  "  the  doles,"  "  the  Jew*s 
meadows,"  &c.  The  grass-land  in  the  Marsh  causes  scouring  in 
young  stock,  and  great  injury  is  occasioned  by  the  saltnessof  the 
water  in  the  creeks  and  ditches ;  a  considerable  quantity  of  sheep, 
however,  are  there  bred.  Tlie  richer  lands  in  the  central  por- 
tions of  South  Holland  are  exactly  suited  as  a  change  for  the 
stock  ;  and  whilst  the  Marsh  lands  will  feed  sheep  and  heifers, 
these  will  fatten  bullocks  of  the  largest  size. 

May  is  the  usual  month  for  stocking  the  grass  lands.  The 
sheep  pastures  have  a  proportion  of  one  young  steer  to  12  sheep» 
the  number  per  acre  depending  upon  the  quality  and  condition  of 
the  field.  The  bullock-lands  have  one  horse  to  every  12  beasts. 
The  head  of  stock  should  be  regulated  in  such  a  manner  as  to 
keep  the  sheep  land  comparatively  bare,  but  the  cattle  ought  to 
have  a  good  bite  :  rank  herbage  is  deleterious  to  the  health  of  a 
sheep,  but  an  ox  requires  a  plentiful  supply  of  food,  that  he  may 
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quickly  feed,  and  have  ample  time  to  ruminate.  An  old  grazing 
rule  is,  '^  grass  should  be  24  hours  old  for  a  sheep  and  12  days 
for  a  bullock/'  The  richer  spots  produce  tufts  of  coarse  grass ; 
these  must  be  mown,  a  small  portion  daily^  so  that  the  cattle  may 
eat  the  grass  as  it  decays  ;  if  left,  they  become  so  rank  and  sour 
that  nothing  will  touch  them.  The  chief  attention  of  the  g^zier, 
apart  from  a  careful  watching  of  the  progress  and  healthiness  of 
the  animals,  is  devoted  in  the  hot  summer  months  to  the  stocking 
of  his  fields.  In  some  seasons  the  grass  grows  with  such  vigour 
as  to  lessen  its  nutritious  properties,  and  the  pastures  must  be 
crowded  with  all  the  stock  they  can  possibly  carry.  Toward  the 
latter  end  of  the  summer  a  gradual  thinning  must  take  place,  and 
g^eat  care  is  needful  in  order  to  keep  the  pastures  good.  Fatting 
beasts  and  sheep  become  then  fit  for  market,  and  this  affords  faci- 
lities for  the  proper  management  of  the  lands.  Thistles  are  in 
general  carefully  destroyed  in  this  district ;  when  very  numerous 
they  are  mown,  but  the  most  common  method  is  chopping  with 
the  spud,  and  in  a  wet  season  drawing  up  with  '^  tweezers."  The 
droppings  of  the  animals  are  carefully  spread,  so  as  not  to  destroy 
the  grass.  The  proportion  of  hay  is  not  great ;  the  meadows  are 
"  laid  in  "  in  April  and  May,  and  mown  in  June  and  July ;  the 
eddishes  furnish  a  valuable  pasturage  in  the  autumn  for  easing 
the  grazing  lands  as  they  fail.  These  meadows  occasionally 
receive  a  top-dressing  of  manure  in  the  winter,  which  is  well 
brushed  in.  After  harvest  the  stubbles  afford  a  rest  for  the 
grass-lands,  for  in  spite  of  all  the  weeding  the  arable  land  pro- 
duces much  grass  and  weeds  among  the  crops,  and  when  they  are 
removed  both  sheep  and  pigs  over-run  the  fields  to  eat  up  what 
is  called  "  the  shack."  As  the  winter  approaches,  the  remaining 
store  cattle  are  taken  to  the  yards,  and  the  sheep  not  put  upon 
coleseed  or  turnips  are  distributed  over  the  pastures  at  the  rate 
of  one  per  acre.  Very  few  hedges  are  to  be  seen  in  the  district 
south  of  the  towns,  but  the  Marshes  have  both  hedges  and 
ditches.  The  absence  of  hedges  occasions  the  loss  of  many  sheep 
by  drowning,  and  in  winter  the  sheep  frequently  cross  the  ice  of 
the  ditches  and  wander  for  miles  over  the  country.  There  are 
but  few  trees,  and  most  of  the  bullock-pastures  have  stout  posts 
erected  for  the  cattle  to  rub  against.  Underdraining  has  not  yet 
become  general,  but  it  has  effected  great  benefits  upon  wet  and 
rushy  pieces  of  grass.  It  is  greatly  needed,  for  the  pastures 
abound  in  low  places  and  long  hollows,  which  the  rain  always 
fills  with  water.  The  arable  fen  clay  is  difficult  to  work,  always 
either  miry  with  wet,  or  hard  and  cracked  by  sudden  drying ; 
when  the  season  is  favourable  it  produces  fine  crops  of  wheat, 
oats,  beans,  and  red  mustard.  A  deep  subsoil  drainage  and  a 
deep  pulverization,   the  grand    requisites   of  this   district,    are 
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entirely  unattempted  on  an  efficient  scale.     On  the  friable  soil  of 
the  Marshes  large  crops  are  grown,  both  of  turnips,  coleseed,  oats, 
wheat,  peas,  beans,  and  potatoes.    In  some  localities  bare  fallows 
are  still  indulged  in,  and  there  is  generally  a  want  of  liberality 
in  the  employment  of  artificial  food  for  stock.    While  many  con- 
venient  farmsteads   are  to  be  met  with,  the   farm-buildings  in 
general  (especially  on  the  smaller  holdings)  are  of  a   miserable 
description — the  yards  totally  uncovered  by  sheds  for  the  cattle, 
the  manure  exposed  (in  addition)  to  the  drippings  of  the  bam 
and  hovel  roofs,  the  stables  badly  floored  and  drained,  and  owing 
to  the  age  of  the  buildings  (many  now  in  a  dilapidated  state) 
there  is  both  a  want  of  arrangement  and  a  scarcity  of  conve- 
nient feeding  and  root^-houses.     On  several  properties,  as  Gaj*s 
Hospital    estate   near    the    mouth    of   the    Nene,    considerable 
improvements  have  been    made    by     supplying   these   defects; 
but,  as  a  general  rule,  the  landowners  are  inattentive  to  them. 
The  hedges  and  ditches  are  badly  kept,  very  few  of  the  former 
being  trimmed  by  the  hook,  and  the  latter  are  cleared  once  a  year 
from  the  grass  which  chokes  them,  though  the  more  urgent  duty 
of  widening  and  deepening  them  is  too  often  neglected.    The  fen 
dikes  produce  large  crops  of  tall  and  stout  reeds,  which  are  cut 
green  in  summer  and  used  with  great   advantage  for  covering 
down  stacks.     The  roads  are  bad  in  wet  weather,  and  from  this 
cause  the  farmsteads  often  present  a  dirty  and  slovenly  appearance. 
The  ploughing,  scarifying,  and  general  tillage  of  the  land  is  good, 
though  it  is  more  frequently   broken  by  harrows  than  torn  up 
by  scufflcrs  and  drags ;  and  the  "  tilting"  or  shallow  working  of 
the  stubble-fields  is  universal.     Ridging  is  extensively  practised 
for  the  green  crops,  but  no  large  amount  of  bones  or  purchased 
manure  is  sown.     Hollow-draining  has  been  done  to  some  extmit 
with  thorns  or  wood,  and  a  smaller   portion  with   tiles.     The 
holdings  are  usually  small,  and  the  fields  in  a  similar  proportion. 
In  the  large  parish  of  Holbeach  the  farms  are  more  extensive, 
varying  from  200  to  1000  acres.     The  ownership  of  South  Hol- 
land is  remarkably  subdivided  between  a  great  number  of  small 
proprietors  ;  and  as  a  whole  estate  is  often  comprised  in  20  or  30 
acres  of  land,  with  a  cottage,  bam,  hovel,  and  small  yard  upon  it, 
an  endless  diversity  of  system  and  management  is  practised  by  the 
occupiers.     There  are  many  well-managed  farms ;  but,  upon  the 
whole,  the  upland  farmer  who  may  have  had  an  exalted  opinion 
of  this  district  will  find  that  it  is  more  remarkable  for  the  pro- 
ductiveness of  its  soil  than  for   the  able  manner  in  which  it  is 
cultivated.* 


*  The  customary  Tenant-right  which  prevails  throughout  the  lowhind  district  need 
not  he  specially  dwelt  upon :  at  Lady -day  the  outgoing  tenant  is  allowed  for  the  teed 
and  labour  of  the  crops  sown,  and  for  the  spring  tifiage  that  has  been  done ;  fodder  and 
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L  The  management  of  the  farm-yard^  with  the  advantages  and 
disadvantages  of  putting  up  the  ricks  at  one  central  homestead. 

Speaking  of  homesteads  in  the  aggregate,  and  considering  the 
lumber  of  small  freeholds,  it  may  be  said  that  the  Lincolnshire 
arm-yards  and  buildings  cannot  boast  of  their  convenience  of 
irrangement  or  superiority  of  construction.  The  bams  are 
jfenerally  small,  the  stables  often  uncomfortable  or  ill-ventilated, 
:he  roofs  unspouted,  and  the  strawyard  so  situated  as  to  lose 
.mmense  quantities  of  liquid  manure  by  soakage  and  drainage 
into  brooks  or  ponds.  But  deficient  as  they  are,  compared  with 
wrhat  they  might  be,  we  believe  them  to  be  of  a  better  class 
than  those  of  most  other  counties.  The  yards  have  generally  a 
bullock-hovel  and  bam,  &c.,  to  shelter  them  on  the  north,  walls 
round  the  remaining  sides,  and  divisions  of  bar-fencing  or  long 
faggots.  The  beasts  are  bedded  and  fed  with  straw  carried 
iaily  or  as  required  from  the  stack-yard,  and  it  is  common, 
nrhen  thrashing  from  the  bam,  to  stack  the  straw  in  a  comer  of 
the  yard.  It  is  also  usual  during  the  winter  to  employ  one  or 
two  men  in  the  bam,  who  thrash  oats  or  beans  by  flail,  and  fodder 
the  cattle  with  the  straw.  The  number  of  beasts  fattened  on  the 
light  lands  is  comparatively  small,  and  the  feeding  hovels  are 
lot  very  extensive.  Two  animals  tied  (or  rather  chained)  in  each 
stall,  with  low  mangers  for  food,  a  trough  or  tubs  for  water, 
md  a  ^'  walk "  or  passage  along  the  front  of  the  stalls,  is  the 
i;eneral  order  of  the  hovels.  The  back  of  the  stalls  consists  of  a 
row  of  posts  or  pillars  instead  of  a  wall,  a  thorn  fencing  generally 
lividing  the  hovel  from  the  yard.  The  beasts  here  are  supplied 
with  hay,  oilcake,  and  turnips,  and  their  excrement  is  daily 
:hrown  over  the  fence  into  the  yard.  This  will  be  most  frequently 
iound  to  be  the  character  of  the  farm-yards  and  hovels,  this 
:ounty  having  so  many  on  a  small  scale  ;  but  upon  visiting  the 
arger  farmsteads  are  invariably  seen  open  sheds  around  the 
ftraw-yards,  root,  cake,  and  chaff-houses,  drinking  troughs  sup- 
jlied  by  pipes  and  cisterns,  and  yards  divided  by  walls  or  sheds. 
Many  have  a  square  space  fenced  off  in  the  centre  of  the  yards 
'or  stacking  straw,  which  is  then  conveniently  placed  for  replen- 
shing  them ;  and  occasionally  a  straw  bam  is  to  be  met  with  in 
i  similar  situation.  In  the  northern  parts  of  the  county  great 
efforts  have  been  made  in  the  improvement  of  the  homesteads, 
md  in  providing  better  shelter  for  the  cattle  and  protection  to  the 
nanure,  but  much  yet  remains  to  be  done  in  this  respect.  Box- 
eeding  is  very  sparingly  adopted  in  Lincolnshire,  although 
3oiled  linseed  mixed  with  chaff  is  extensively  used  for  food   in 

Leeping  are  taken  at  a  valuation.    Within  the  last  few  years  it  has  beoome  usual 
0  make  a  full  allowance  for  all  the  labour  expended  upon  a  dead  fidlow. 


yo 
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ome  districts."  The  yard  beasts  generally  eat  tbeir  cake  frora 
ribs,  placed  in  different  parts  of  tlje  yard;  but  where  there  ii 
n  open  shed  a  manger  is  provided  for  tlie  purpose.  It  is  now 
lecoming  customary  to  have  a  framework  upon  the  front  of  this 
rough,  so  that  each  animal  is  prevented  by  a  wooden  u]^ght  OD 
ach  side  his  henil  from  jostling  his  neighbours  and  getting  more 
han  his  share  of  the  food  In  the  premises  at  Hareby  is  a  neat 
ontri^ance  for  tetlienng  the  cattle,  appended  to  the  mangeit 
long  one  side  of  eacii  jard,  each  manger  being  large  enough  for 
0  biists       I  he  suh]  jineil  diignm  will  show  its  action  — 


B  B  B  are  iron  levers,  which  can  be  set  upright  or  allowed  to  fall 
n  a  slanting  position  by  means  of  a  chain  connecting  their  upper 
?ads.  The  cattle  put  in  their  beads  (in  order  to  e&t  out  of  the 
nanger  C  C)  when  the  levers  are  in  the  position  shown  at  B  B  B, 
ind  a  sudden  pull  of  the  chain  by  the  handle  D  brings  all  the 
levers  into  the  posture  shown  at  A,  thus  holding  the  neclu  of 
the  animals  between  the  irons  ami  the  posts  E  E  E  E  E. 

The  Lincolnshire  method  of  feeding  horses  la  to  give  them  cut 
jat-sheaves  nearly  all  the  year  round,  and  sometimes  i  a  peck  of 
beans  each  as  well ;  and  when  this  is  not  done  they  have  a  peck 
>f  oats  each  per  day  and  sometimes  a  few  old  beans.  They  eat 
!;lover-hay  in  the  yard  during  the  winter  and  grass  in  the  fields 
In  summer,  tares  (or  vetches)  also  forming  a  part  of  their  spring 
provcn<Ier.  In  the  newer  farm  premises  each  stable  is  made  to 
nccommodatc  4  horses,  and  has  a  chaff-house,  with  cutter,  Sk^ 
and  a  gear  house  to  match,  whilst  1  or  2  loose  boxes  are  pro- 
vided as  a  "  hospital," 

Steaming  and  boiling  food  for  pigs  arc  universally   practised. 


*  This  is  not  appareatl^B  modem  innovation:  at  the  close  or  the  list  Mntnrjit 
leems  to  have  beeu  tried  iii  Lincolnshire.  Young  sajs,  "  Mr,  Thorpe,  at  Owenb)', 
lu  a  bullock  house ;  the  blasts  may  be  looee  or  tied.  Dearnes*  of  oil-cake  iodnoM 
liim  to  substitute  linseed,  boiled  and  mixed  with  bsrle]'  metU — 2  quarten  of  barley. 
I  boshels  of  linseed,  and  mixed  to  give  cold  in  the  form  of  a  jelly.     This  quantity 
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nd  many  animals  (of  a  large  breed)  are  made  into  pork.  One 
armer  lately  sold  at  Boston  1000  stones  of  pork  to  one  butcher^ 
nd  had  upwards  of  forty  fat  hog^  at  one  homestead,  weighing 
(5  stones  apiece.  Barley  meal,  wheat  offal,  and  potatoes  are  the 
^neral  food,  but  steamed  turnips  and  mangolds  have  been  tried 
¥ith  success.  A  cheap  apparatus  for  steaming  is  made  by  fitting 
i  tin  head  and  pipe  to  the  copper  used  for  boiling  linseed,  &c. 
The  steaming-pans,  consisting  of  two  liquor  casks  (^'brandy 
pieces  ")  furnished  with  lids,  and  hung  by  iron  bearings  (mid- 
pray  up  their  sides)  upon  posts,  so  as  to  turn  over  for  emptying. 
One  steamer  is  cooking  its  contents  while  the  other  is  being 
emptied  and  filled.  The  whole  may  be  obtained  for  less  than  21. 
In  the  management  of  manure  nothing  peculiar  is  to  be  noticed  ; 
there  are  few  tanks  or  liquid-manure  carts,  and,  with  the  excep- 
tion of  a  farmyard  at  Revesby,  probably  no  instance  of  the  dung 
being  preserved  under  cover.  Near  most  farmsteads  is  a  muck- 
beap— exposed  to  all  the  abstractive  influences  of  sun,  wind,  and 
shower — ^which  is  augmented  from  time  to  time  by  fresh  manure 
from  the  yards.  The  manure,  however,  always  accumulates  many 
feet  in  thickness  in  the  yards,  and  is  '^  turned  over  "  in  the  spring, 
ibout  6  weeks  before  required  for  use,  being  then  in  its  best  state 
'according  to  Davy)  for  forcing  vegetation.  As  a  general  rule 
better  care  is  taken  of  this  article,  and  the  farmyards  are  kept 
cleaner  and  neater,  where  the  buildings  are  good  ;  carelessness 
uid  waste  appertaining  chiefly  to  the  inferior  premises.  A  rick- 
^ard  is  an  indispensable  portion  of  a  farmstead,  but  in  the  elevated 
districts  of  this  county  a  large  proportion  of  the  corn  is  stacked 
in  the  fields.  Upon  the  Wolds  this  practice  appears  to  have 
been  lately  on  the  increase  as  far  as  regards  wheat — the  barley 
being  generally  carried  home.  One  advantage  seems  to  be  the 
saving  of  time  in  harvest.  The  corn  ripening  a  week  or  two 
backwarder  than  over  the  generality  of  the  county,  and  the 
weather  often  turning  into  sudden  wets,  a  saving  of  two  or  three 
days  becomes  precious.  The  wold  fields  and  farms  are  so  large 
that  a  central  homestead  must  necessarily  be  at  a  great  distance 
from  much  of  the  cropping,  and  therefore  the  amount  of  time 
gained  by  "  stacking  abroad  "  is  very  considerable.  In  the  low 
country  the  badness  of  the  roads  effectually  prevents  this  system 
from  being  followed ;  the  corn  could  not  be  carted  home  at  any 
required  time  to  be  thrashed,  and  if  thrashed  in  the  field  and  the 
straw  left  there,  a  very  great  inconvenience  and  loss  to  the  farm- 
yard would  obviously  arise.  On  the  chalk-hills,  however,  the 
roads  (being  chalked  and  then  coated  with  flint)  are  passable  all 
the  year  round,  and  the  bams  generally  afford  larger  accommoda- 
tion for  mowing  and  thrashing.  Greater  safety  in  case  of  fire  is 
a  great  consideration ;  it  being  common,  on  the  Cliff  and  other 
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districts,  to  see  the  corn  stacked  in  all  parts  of  the  faim  and  Ae 
ricks  set  widely  apart.    Insurance  Offices  have,  in  some  instancei, 
requested  that  this  precaution  and  care  should  be  taken.     The 
principal  disadvantages  are  as  follows :  first,  the  inconyenioaceof 
having  to  hreak  off  the  teams  from  their  work  upon  the  land,  to 
lead  home  corn  whenever  straw  is  required  for  the  yards :  second, 
the  increase  of  expense  in  carriage — the  crop  has  to  be  loaded, 
carried,  and  emptied  twice  instead  of  once  ;  a  convenience  may  be 
felt  in  harvest  although  roads  are  then  good,  but  a  greater  incon- 
venience occurs  by  having  to  lead  the  cropping  when  the  roads 
are  often  in  their  worst  condition,  and  either  way  the  whole 
weight  has  ultimately  to  be  carried  the  same  distance  ;  straw  for 
thatching  must  be  taken  from  the  yard  to  the  fields  in  harvest 
time  ;  and  further,  if  the  ricks  be  thrashed  in  the  field  (in  fair 
weather),  the  straw  has  to  be  led  home  and  the  com  also  before 
it  is  winnowed,  and  if  taken  home  to  be  thrashed,  the  whole  bulk 
has  to  be  unloaded,  stacked  in  the  barn,  and  again  thrown  off 
when  the  machine  is  at  work.   Farmers  must  use  their  own  judg- 
ment as  to  which  is  the  better  plan,  and  most  adapted  to  their 
respective  holdings.    Few  of  the  Lincolnshire  ricks  are  built  upon 
frames — a  layer  of  straw  being  the  usual  "  steddle "  or  founda- 
tion.    Both  round  stacks  (or  '^  cobs  ")  and  square  stacks,  in  a 
connected    row  (or  "joints"),   are   common,   varying  much  in 
figure  and  magnitude  in  different  districts,  and  often  carried  up 
to  a  great  altitude  by  the  assistance  of  a  platform  or  **  stage. ' 
The  most  prevalent  shape  is  that  with  right  lines  forming  a  sec- 
tion of  its  roof  and  walls,  viz.  the  following : — 


< 


In  some  parts  of  North  Lincolnshire  the  subjoined  (fig.  1) 
is  the  section  of  either  a  round  or  long  stack,  the  roof,  by  the 
slanting  position  of  the  sheaves,  being  well  calculated  to  shoot  off 
the  rain. 

The  most  common  form  on  the  Wolds  is  shown  in  fig.  2. 
Having  the  roof  thus  drawn  in,  though  as  many  square  yards 
of  thatch  are  needed  as  on  the.  square  stacks,  the  same  bulk  of 
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com  is  covered  with  less  in  the  roof;  and  the  thatch  is  much 
safer  from  wind  than  upon  the  ricks  with  high- pointed  gables. 

In  the  Isle  of  Axholme  is  found  another  type  (fig.  3),  partaking 
probably  more  of  the  picturesque  than  the  profitable. 


FIk.«.  Fig.  3. 


Kg.  1. 


5.   The  suitability  or  otherwise  of  the  present  Long-woolUd  breed 
of  Sheep  to  the  ranges  of  light  Turnip  Land  in  the  County. 

In  considering  the  next  subject  proposed  by  the  Society,  it  will 
be  advisable  to  state  first,  in  a  few  words,  what  the  Lincolnshire 
sheep  really  are.  The  old  Lincolnshire  long-wools  were  ungainly 
animals,  with  a  carcass  long  and  thin,  legs  thick  and  rough,  bones 
large,  pelts  thick ;  and  though  attaining  to  a  great  weight  they 
were  a  very  long  time  in  arriving  at  maturity ;  in  fact  their  chief 
merit  was  their  wool,  from  8  to  16  inches  long,  and  weighing 
from  8  to  14  lbs.  per  fleece ;  and  this  wool  formerly  made  the 
breed  profitable  to  the  lowland  graziers  although  covering  a  slow- 
feeding,  coarse-grained  carcass  of  mutton.  Upwards  of  50  years 
ago,  when  Young  wrote  his  '  Survey,'  the  New  Leicesters  were 
spreading  very  rapidly  over  the  county,  probably  faster  than  they 
had  done  (with  one  or  two  exceptions)  in  any  other,  driving  out 
the  Lincolns  from  the  poorer  lands  and  improving  them  by  cross- 
ing. "  The  true  Lincoln,"  he  says,  "  is  a  larger  sheep  and  with 
a  longer  wool,  and  therefore  demands  better  pasturage  ;  where  it 
finds  such,  there  the  old  breed  remains.  Upon  inferior  land  the 
Leicester  establishes  itself,  from  the  necessity  of  having  smaller 
size  and  shorter  wool  "  At  the  present  time  the  pure  old- 
fashioned  Lincolns  are  scarcely  to  be  found  except  in  some  few 
places  in  the  south-eastern  lowland  and  the  rich  eastern  marshes. 
The  improved  Lincoln  and  Leicester  sheep  universally  prevail, 
varying  widely,  however,  in  different  districts  ;  and  while  perusing 
the  following  characteristics,  the  reader  must  remember  that 
prejudice  for  one's  own  is  as  firmly  rooted  in  this  as  in  many 
other  counties.  The  larger  breeds  chiefly  occupy  the  south- 
eastern quarter  of  the  county,  and  are  known  as  ^^  the  Lin- 
colnshire Long-wools,"  in  contradistinction  to  the  Cotswold  and 
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improved  Oxfordshire  breeds.   They  partake  lai^elj  of  the  pecii- 
liarities  of  both  Cotswold  and  Leicester,  Laving  the  expansKHi  of 
frame  and  nobility  of  appearance  of  the  one,  combined  in  a  great 
degree  with  the  quality  of  flesh,  compac  tness  of  form,  beauty  of 
countenance,  lightness  of  offal,  and  inclination  to  fatten  of  the 
other ;    but  they  far  exceed  either  in  the  weight  of  their  wooL 
They  are  usually  kept  until  27  to  33  months'  old,  when  their 
weight  is  from  28  lbs.  to  72  lbs.  per  quarter ;    and  the  two  clips 
of  wool  weigh  together  about  20  to  25  lbs.*  Under  good  manage- 
ment this  wool  is  of  a  quality  which  rarely  fails  of  obtainiiig 
a  price  equal  to  that  of  the  lighter  long- wools,  or  even  pure 
Leicesters ;   and  there  is,  therefore,  perhaps  no  breed  that  can 
equal  this  in  rapidity  of  growth  and  propensity  to  fatten  mider 
a  fleece  so  weighty  and  valuable.   The  more  celebrated  breeders 
of  rams  of  this  variety  are  Messrs.  Kirkham,  Benniworth,  Top- 
ham,  Qarke,  &c.t     In  the  midland  and  south-western  parts  of 
Lincolnshire  the  sheep  are  more  closely  allied  to  the  true-bred 
Leicesters  (the  proportion  of  "  blood  "  being  estimated  at  three 
parts  Leicester  to  one  of  old  Lincoln),  and  are  very  (compact 
and  well   formed,  with  fine  and  good  countenances,  and  rather 
close-set  but  beautiful  wool.     They  can  generally  be  fed  off  at 
the   age   of  18  to  27  months,  and  are   noted  for  their    large 
proportion  of  lean  meat ;    if  kept  longer  it  is  for  the  purpose 
of  taking  the  fleece — the  two  fleeces  weighing  together  about 
17  lbs.,  and  the  carcass  about  35  lbs.  per  quarter  on  an  ayerage4 
The  more  eminent  breeders  of  this  kind  are  Messrs.  Caswell, 
Brice,   Clarke,   Gilliatt,  Chaplin,    Cooke,  Smith,  &c.      In  the 
northern  and  north-eastern  parts  of  the  county  about  one-fifth 
of  the  sheep  are  pure  Leicesters,  of  the  superior  breed  some- 
times called  improved  Leicester ;  Messrs.  Abraham,  Skipworth, 
Torr,  Dudding,  &c.,  are  a  few  of  the  favourite  brewers.     The 
remaining  four-fifths  are  descended  from  the  original  large  Lin- 
colnshire sheep,  crossed  latterly  with  Leicester  rams — being  thus 
neither  too  coarse  nor  too  delicate,  uniting  size  with  quality,  and 
having  heavier  fleeces  though  of  coarser  quality  than  those  of  the 
unmixed  Leicesters.     These  sheep  are  admirably  suited  to  the 

^^^^'^^^^—  • ■ ■■■  I  ^  [■■■l.WMM    ^  _l  ^^m-M ^^^^L_  ^ " 

4c  Some  instaDces  of  extraordiDary  weight  may  be  stated : — A  wether  sheep  kiUed 
in  Holbeach  Marsh  in  1844  weighed  72^  lbs.  per  quarter  ;  10  wethers  were  pro- 
duced by  one  farmer,  in  the  same  locality  and  at  the  same  time,  averaging  upwards 
of  52  lbs.  per  quarter  each ;  and  an  ewe  from  Long  Sutton  Marsh,  exhibited  at  the 
Smithfield  Club  Cattle  Show  in  1846,  weighed  when  dead  6&^  lbs.  per  quarter,  or 
262  lbs.  the  whole  carcass. 

t  The  writer  has  hitherto  avoided  personal  references :  under  this  head,  however, 
names  are  of  great  consequence,  and  some  of  the  more  noted  breeders  of  sheep  are 
here  mentioned. 

^  X  A  breeder  in  the  neighbourhood  of  Grantham  showed  a  shearling  sheep  (some 
time  ago)  which  clipped  17  lbs.  of  wool,  and  weighed  22  stones, — being  one  oat  of 
an  "even"  lot  of  27. 


Farming  of  Lmcclmhirt.  395 

light  land  districts  ;  and  the  hreeders  keep  up  their  breed  by 
selecting  different  rams — sometimes  for  wool,  sometimes  for 
symmetry,  mutton,  &c.  &c.  On  the  Cliff  the  first  cross  is  con- 
sidered the  best,  viz.,  the  produce  of  a  large  heavy-woolled  ewe 
that  has  been  put  to  a  good  pure  Leicester  ram. 

The  question  of  their  suitability  implies  a  comparison :  are  they 
better  adapted  to  the  VA  olds.  Cliff,  Heath,  &c.,  than  any  other 
breed  would  be  ?     The  only  varieties  which  can  come  into  com- 

Eetition  with  these  Long-wools,  are,  we  should  think,  the  pure 
.eicester  and  the  South  Down.  If  the  Lincolnshire  uplands  re- 
sembled the  wide  open-downs  and  bleak  uncultivated  sheep-walks 
of  more  southern  counties,  and  the  system  of  driving  and  folding 
were  practised  or  required,  then  the  South  Downs,  being  better 
travellers,  would  undoubtedly  be  a  desirable  breed.  The  prin- 
cipal purpose,  however,  for  which  sheep  are  kept  on  these  lands, 
is  to  eat  off  the  turnips,  and  the  large  breed  does  remarkably  well 
for  folding  after  the  Lincolnshire  custom ;  that  is,  the  lambs  occupy 
the  foremost  inclosure  of  hurdles,  followed  by  the  older  sheep, 
both  being  supplied  with  com  or  cake  and  the  turnips  (sliced)  in 
troughs,  and  the  folds  are  moved  forward  daily.  The  fine  and 
thickly-set  wool  of  the  South  Down  sheep  may  be  well  calculated 
to  resist  the  keen  blasts  of  the  hills ;  but  the  Lincolnshire  breed 
(like  the  Cotswolds  on  their  elevated  lands)  are  also  hardy,  pos- 
sessing heavy,  warm,  well-set  fleeces ;  and  it  must  be  borne  in 
mind  that  the  smaller  kind  of  long-wools  are  native  inhabitants  of 
these  ranges.  If  the  question  were — Which  of  these  two  breeds 
will  thrive  the  best  upon  hard  fare  ?  the  reply  might  have  been 
given  in  favour  of  the  Down  ;  but  the  "  light  turnip  lands  "  afford 
an  abundance  of  good  provender  and  a  dry  layer,  and  the  ques- 
tion is  therefore  of  a  different  nature.  The  South  Downs  have  not 
been  fully  tried,  but  general  opinion  declares  against  them.  A 
cross  between  Leicester  ewes  and  Down  rams  has  been  attempted 
in  some  localities,  not  with  the  idea  of  its  ever  becoming  general, 
but  merely  for  special  purposes,  the  produce  having  been  sold  as 
^^  fat  lamb  " — a  practice  incapable  of  large  extension  in  these 
breeding  districts.  The  Leicester  has  certainly  proved  the  most 
generally  useful  of  all  breeds,  both  for  grazing  in  all  but  moun- 
tainous regions  and  for  improving  other  kinds  of  sheep  ;  and  if 
aptitude  to  fatten  quickly  on  the  kinds  of  food,  and  in  the  climate 
and  situation  of  the  Lincolnshire  highlands,  were  the  only  circum- 
stance to  be  taken  into  account,  without  doubt  the  strong  (or  im- 
proved) Leicester  would  be  most  suitable  and  remunerative.  As 
a  proof  of  this,  the  breeders  of  large  sheep  themselves  allow, 
that  whenever  farmers  make  off  their  own  flock  instead  of  selling 
their  lamb-hogs  to  feeilers,  they  choose  a  small  breed  and  keep 
dose  to  the  pure  Leicesters.     Another  consideration,  however. 
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presents  itself ;  the  light  lands  being  excellent  for  breeding,  and 
the  lower  parts  of  the  county  ill  adapted  for  that  purpotey  the 
former  have  become  a  vast  repository  for  suppljdng  the  rich 
grazing  grounds  with  sheep.  On  the  fat  pastures  are  reqnixed 
large  animals  with  plenty  of  wool,  and  thus  the  upland  faimen 
breed  heavy  sheep  m  order  to  suit  their  customers.  A  large 
frame  and  a  speedy  growth  are  indispensable  to  the  prodncticxi  of 
great  lamb-hogs,  and  a  pen  of  small  hogs  would  stand  a  poor 
chance  of  sale  at  the  large  spring  fairs  of  Lincoln,  Boston,  and 
Caistor,  &c.,  which  form  the  principal  market  for  them.  By  the 
above-mentioned  cross,  then,  are  secured  a  great  natural  size, 
quick  feeding  properties,  and  warm  fleeces ;  in  short,  a  breed 
exactly  suited  to  the  soils,  the  climate,  and  the  market 
Experience  (no  bad  criterion)  attests  the  truthfulness  of  this 
inference — many  instances  of  extraordinary  growth  and  maturity 
being  annually  produced  ;  and  the  names  of  breeders  who  yearly 
exhibit  at  Boston  and  Lincoln  fairs  pens  of  ho^ets  weighing 
from  25  lbs.  to  32  lbs.  per  quarter  each,  are  well  known  in  most 
parts  of  the  county. 

6.  The  desirableness  or  otherwise  of  increasing  the  proportion  of 
Swedes  in  the  Turnip  Crop  for  Spring  consumpiian. 

Upon  the  Marsh  lands  and  richer  soils  capable  of  producing 
good  swedes,  they  form  half  the  root  crop,  and  particular  care  is 
bestowed  upon  the  preparation  of  the  land,  the  manuring,  and 
seeding,  as  on  this  portion  of  that  crop  the  stock  are  mainly 
dependent  for  their  spring  food;  and  this  variety  of  turnip 
is  believed  to  yield  a  much  greater  weight  per  acre,  of  better 
quality,  and  safer  from  the  attacks  of  frost  than  any  other. 
Swedes  have  thoroughly  established  themselves  as  the  most  pro- 
lific, wholesome,  and  hardy  kind  of  turnips  on  good  land  ;  and 
where  they  arc  scantily  cultivated  the  reason  may  be  looked  for 
in  the  inferiority  of  the  soil  or  some  other  physical  peculiarity  of 
the  neighbourhood.  Upon  an  average  of  the  diflFerent  districts  of 
the  county,  excluding  the  oolite  and  chalk  hills  where  their  growth 
is  very  limited,  probably  not  more  than  one-fifth  of  the  root-crop 
is  swedes.  Wherever  they  can  be  grown  with  advantage  the  pro- 
portion has  increased*of  late  years,  a  fact  which  indicates  that  they 
require  superior  management — the  breadth  sown  having  enlarged 
with  the  general  progress  of  husbandry.  Being  much  more 
relished  by  the  fly  than  common  varieties,  swedes  must  be  forced 
in  their  early  growth  by  artificial  stimulants  and  compost 
manures:*  but  such  is  the  excellence  of  this  root,  that,  under 


*  Perhaps  the  cheapest  and  most  aseful  of  all  composts  is  the  following : — 2  basheli 
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proper  management,  the  most  harsh  and  infertile  clays  will  not 
fail  to  develope  it  into  maturity  and  abundance.  From  these  con- 
siderations it  appears  advantageous  upon  most  lands  to  devote  a 
large  proportion  of  the  green  crop  to  the  growth  of  swedes ;  and  as, 
from  the  information  collected,  this  does  not  seem  to  be  generally 
done  in  Lincolnshire,  it  follows  that  in  the  majority  of  districts 
an  increase  of  the  proportion  would  be  desirable.  In  the  oolite 
district  south  of  the  Heath,  Swedish  turnips  are  only  partially 
grown,  but  on  the  better  soils  near  Grantham  the  proportion  is 
more  than  one-fourth,  the  remainder  of  the  crop  being  green  and 
white  top  turnips.  Over  the  central  district  of  the  county,  with 
the  exception  of  the  clay  land,  which  contains  a  fair  proportion, 
they  are  seldom  grown,  whites  being  the  chief  sort.  Scarcely 
any  are  to  be  found  in  the  flat  district  east  of  the  Wolds,  except 
adjoining  the  great  south-eastern  tract,  where  it  is  usual  to  sow 
white  turnips  on  the  loamy  and  lighter  soils  and  swedes  on  the 
stronger  lands.  In  the  marshes  bordering  the  Wash  they  form 
the  principal  roots  grown,  and  therefore  the  chief  improvement  to 
be  made  here  is  in  the  bulk  per  acre  rather  than  the  acres  per 
farm.  In  the  north-western  district  the  proportion  of  swedes  is 
not  great  to  the  whole  number  of  acres  of  turnips  sown  ;  on  the 
best  lands  there  are  some  excellent  pieces,  but  on  the  rest  two 
hindrances  exist — they  are  peculiarly  exposed  to  the  attacks  of 
game,  and  demand  more  "  stimulus  "  than  the  occupiers  generally 
are  able  to  apply,  and  they  require  to  be  sown  before  the  clay  land 
can  be  got  ready,  the  lateness  of  the  harvest  affording  no  oppor- 
tunity for  working  it  in  the  previous  autumn.  Upon  the  Cliff  the 
green  top  yellow  (also  known  as  "Hanoverian,"  or  "yellow 
bullock  ")  is  the  sort  used  for  spring  feeding ;  although  the  swede 
will  exhibit  a  far  more  diminutive  per  centage  of  rotten  bulbs 
after  a  severe  blast,  and  produce  a  sounder  and  greater  amount  of 
food.  The  latter  is  not  discarded  on  account  of  the  soil,  for 
three-fourths  of  the  land  between  Lincoln  and  Brigg  would  grow 
swedes  remarkably  well :  the  main  objection  seems  to  rest  upon 
the  preference  given  to  this  variety  by  the  fly.  Now  a  newly- 
sown  field  of  grain,  when  all  the  crops  in  the  neighbourhood 
have  been  long  above-ground,  is  peculiarly  subject  to  the  rob- 
beries of  rooks ;  and  in  a  similar  way  an  isolated  patch  of  choice 
provender  will  inevitably  suffer  considerable  ravage  from  the 
insects  that  meet  with  it :  the  swedes  will  be  safer  when  made  more 
general.  In  a  "regular  fly  season''  the  few  which  are  tried 
have  been  occasionally  eaten  off  close  to  the  ground,  and  yet  are 
so  hardy  as  to  grow  up  again  with  vigour.    Surely  this  hardihood 


of  Diffht  soil  mixed  with  10  bushels  of  good  loam,  left  in  a  heap  for  a  year,  so  as  to 
completely  amalgamate,  and  drilled  the  next    This  dressing  is  for  one  acre. 
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in  growth,  the  superiority  of  their   nutritive  qualities,*  their 
endurance  of  frost,  and  the  greater  weight  per  acre,    must  be 
invincible  arguments  in  their  favour,  and  such  as  will  continue 
to  extend  their  culture  in  this  and  other  districts.     Upon  the 
Heath  it  is  generally  denied  that  more  swedes  would  be  an 
advantage,  though  merely  a  fifth  part  of  the  turnips  are  of  that 
kind.     Experience  here  must  be  deferred  to,  and  its  voice  ii 
given  thus :  "  A  few  swedes  are  of  service  for  late  keeping,  bat 
the  reason  that  more  is  not  grown  is  because  we  can  get  a  greater 
weight  per  acre  of  the  white  turnips."     Swedes  on  the  Wold« 
have  seldom  answered  on  a  large  scale,  though  repeatedly  tried; 
and  the  practice  of  sowing  a  large  proportion  has  been  discon- 
tinued.    If  sown  wide  apart  and  allowed  to  get  large,  they  canker 
and  rot,  whether  left  in  the  earth  all  winter  or  taken  up ;  and  if 
left  near,  they  are  small,  hard,  and  of  little  value.  In  some  locali- 
ties it  is  complained  that  the  land  will  not  produce  them  of  a  suf- 
ficient size ;  and  under  a  certain  diameter  any  turnip  will  have 
little  within  it  except  rind.    In  other  places  they  are  considered 
as  too  exhausting  for  that  light  land ;  hence  they  are  likely  to 
continue  rare  in  the  district,  the  Scotch  yellow  for  green  top) 
turnip,  which  bears  the  frost  pretty  well,  being  universally  sown 
in  small  plots  for  last  eating. 

7.   The  Grounds  of  the  present  practice  of  consuming  the  Straw 
with  Oilcake  given  to  Beasts  on  light  Arable  Farms. 

All  the  straw  which  is  not  required  for  bedding  is  consomed 
by  the  stock,  because  it  forms  a  more  valuable  manore  when 
converted  into  dung  than  when  merely  rotted  into  litter ;  and  it 
is  eaten  by  cattle,  because  they  are  the  most  suitable  animals  for 
the  purpose.  The  more  beasts  there  are  kept  the  larger  will  be 
the  quantity  of  dung ;  and  the  better  the  food  with  which  they 
are  supplied,  the  richer  will  be  the  quality  of  that  manure.  Of 
the  various  feeding  stuffs  purchased  for  cattle  the  linseed  oilcake 
has  become  most  general,  and  the  extra  food  will  therefore  con- 
sist either  of  oilcake  or  turnips  drawn  from  the  land.  The 
phrase  "  drawn  "  exactly  expresses  the  reason  why  turnips  are 
not  commonly  used  in  the  straw-yards  upon  farms  which  grow 
them  in  perfecti(m,  and  will  not  "trample  into  a  state  of  clay** 
whilst  they  are  being  removed  from  the  field :  the  light  land  has 
not  the  natural  fertility  which  admits  of  such  an  abstraction  of  its 
produce,  and  could  not  bring  a  crop  of  corn  if  the  roots  (which 
had  formed  themselves  chiefly  from  the  air,  on  purpose  as  it  were 


♦  The  nutritive  value  of  swedes  as  compared  with  white  turnips  has  been  esti- 
mated as  5  to  3, — 100  lbs.  of  good  hay  being  equal  to  808  lbs.  of  swedes,  or  504  lbs. 
of  white  turnips. 
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to  fertilize  the  soil)  were  to  be  taken  away.*  Instead  of  this  it 
is  found  necessary  to  feed  them  off  with  sheep,  thus  changing 
them  into  dung  on*the  spot;  and  it  is  common  to  treat  the  land 
still  further  by  supplying  these  sheep  with  a  portion  of  oilcake. 
The  consolidation  arising  from  their  tread  is  also  absolutely  ne- 
cessary in  order  to  obtain  a  successful  grain  crop.  The  use  of 
turnips  in  the  yards  being  thus  precluded,  the  farmer  may  either 
strengthen  the  manure  with  artificial  food,  or,  leaving  that  weak 
and  all  but  worthless,  buy  bone-dust  and  other  portable  fertilizers 
for  his  green  crop.  Universal  experience  has  decided  that  light 
and  frequent  dressings  of  good  cake  dung  are  far  more  valuable, 
even  on  light  soils,  ^than  any  other  kind  of  manure,  and  therefore 
the  former  plan  would  be  the  wiser  of  the  two.  The  general 
practice,  however,  is  to  do  both ;  and  the  advantages  of  this  system, 
apart  from  the  nature  of  the  soil  which  renders  it  necessary,  may 
be  thus  stated — the  roots,  instead  of  being  consumed  in  the  yards, 
are  eaten  on  the  land,  thereby  saving  the  carriage  to  and  from  the 
homestead,  and  occasioning  a  profit  upon  the  growth  and  feeding 
of  a  flock  of  sheep  in  addition  to  that  upon  the  growth  and  feeding 
of  the  beasts.  If  the  turnips  alone  were  to  be  given  with  the 
straw  the  only  extraneous  aid  imparted  to  the  soil  would  be  the 
artificial  manure  employed  in  their  production ;  but  by  the  Lin- 
colnshire method  the  roots  are  likewise  consumed  on  the  farm- 
only  in  a  different  place — the  artificial  stimulants  are  also  applied, 
and  in  addition  to,  and  independently  of  these,  the  oilcake  is 
bought  for  improving  the  excrements  of  the  cattle.  The  grounds 
upon  which  the  practice  is  based  are,  therefore,  simply  the  natural 
infertility  of  the  land  and  the  expectation  of  bountiful  crops  from 
the  ample  investment  of  capital  in  manures. 

Where  cattle  are  not  bred,  it  is  customary  to  buy  in  yearlings 
or  two-year-K>lds  in  November,  and  feed  them  loose  in  courts  or 
yards,  15  or  20  together,  giving  them  from  2  to  4  lbs.  of  cake  each 
per  day.  If  older  stock  are  purchased  they  have  4  to  8  lbs.  of  cake 
each  daily,  and  are  sold  out  in  spring  to  be  finished  by  graziers. 
The  younger  beasts  are  expected  topay  as  much  by  their  growing 
as  the  others  by  their  increase  of  flesh,  but  it  rarely  happens  that 
either  kind  realizes  more  money  than  has  already  been  expended 
in  their  food.  It  is  a  very  common  thing  for  a  farmer  to  winter 
another  person's  beasts  upon  straw,  without  any  money  remune- 
ration, the  owner  furnishing  them  with  oilcake.  On  the  light 
barley  lands  the  cattle  eat  the  barley  straw  and  clover  hay  with 
oilcake,  and  are  littered  with  the  wheat  straw.    "  Good  manure," 


*  In  some  localities  on  the  Wolds  the  formers  could  not  pull  their  turnips  if  they 
wished.     Labour  is  expensive,  and  there  are  no  children  to  do  the  turnip  work. 
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says  a  Wold  farmer,  ^^  being  essential  to  the  successful  manage- 
ment of  chalk  farms,  and  particularly  needful  for  turnips — ^the 
mother  of  all  crops." 

In  the  northern  portions  of  the  county  the  cattle  are  chiefly 
obtained  from  Yorkshire,  great  numbers  being  annually  brought 
over  the  Humber:  Irish  and  Scotch  beasts  are  also  scattered 
throughout  many  districts.  Breeding,  however,  is  carried  on  in 
almost  every  locality  ;  and  the  breeders  in  the  north-eastern  divi- 
sion of  the  county  have  certainly  "  achieved  greatness  *'  by  their 
care  and  judgment  in  the  selection  of  animals  and  the  rearing  of 
young  stock.  Two  subjects  here  present  themselves,  opening 
out  into  a  wide  field  for  remark ;  but  as  the  Spciety  has  not  made 
them  topics  for  especial  consideration,  a  word  or  two  will  sufiBce. 
With  regard  to  the  feeding  of  calves,  and  their  after-manage- 
ment, different  methods  are  pursued  just  as  opinion  dictates  or 
experience  teaches ;  some  farmers  rearing  them  by  hand  by  means 
of  milk,  porridge,  com,  cake,  and  hay,  whilst  others  (probably 
the  most  superior  breeders)  allow  the  calves  to  suck  their  mothers 
during  the  day,  and  shut  them  in  warm  boxes  at  night. 

The  only  sort  bred  in  this  county  are  short-horns,  and  the 
usual  appellation  of  ''  Lincolnshire  Short-horns  "  is  truly  appli- 
cable to  the  majority  of  animals,  inasmuch  as  they  partake 
largely  of  the  old  Lincoln  breed,  possessing  the  quality  of  the 
Durham  short-horns,  and  retaining  the  size  and  majestic  propor- 
tions, without  the  clumsiness,  of  the  ^^  old  Lincolnshire  ox."  It  is 
owing  to  this  combination  that  the  proportion  of  lean  flesh,  com- 
pared with  fat,  is  greater  in  this  breed  than  probably  in  any  other, 
whilst  the  weight  to  which  individual  oxen  have  attained,  has  per- 
haps never  been  exceeded.  In  fact,  Lincolnshire  is  justly  re- 
nowned for  having  triumphantly  accomplished  the  grand  diflficulty 
in  breeding,  both  with  its  cattle  and  sheep ;  it  has  united  size 
with  constitution  and  quality  in  such  a  degree  as  to  retain  the 
merits  of  each. 

In  the  great  north-eastern  breeding  district  a  portion  of  the 
cattle  are  remotely  descended  from  the  old  Lincoln  breed,  but 
crossed  for  many  years  with  good  short-horn  bulls,  and  the  pro- 
duce comprises  many  excellent  beasts  which,  without  being  too 
pampered  and  tender,  are  capable  of  being  converted  into  beef  in 
a  more  reasonable  time  than  those  which  have  been  bred  from  the 
deep-milkers,  and  others  not  possessing  very  fattening  propen- 
sities. They  may  be  generally  described  as  *'  Improved  short- 
horns," but  a  considerable  portion  are  perfectly  pure  in  blood, 
and  of  high  celebrity  as  first-class  animals.  Indeed  more  beau- 
tiful specimens  can  scarcely  be  found  than  among  the  pure  short- 
homed    herds   of  North    Lincolnshire.      The    fine   animals  of 
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Messrs.  Smith,  Topham,  Kirkham,  Booth,  King,  Watson,  &c., 
are  well  known  to  the  graziers  of  Lincoln,  Leicester,  and  other 
counties. 

8.   The  comparative  merits  of  Rape  and  Turnips  on  Peaty  Land^ 
and  the  best  mode  of  Growing  and  Feeding  off  Rape. 

Rape  {Brassica  Napus^  L.)  is  a  biennial  plant  of  the  turnip 
kind,  but  with  a  woody  spindle-shaped  root  unfit  to  be  eaten 
except  when  young,  and  is  cultivated  both  for  its  seed  for  oil  and 
as  food  for  live  stock.  In  the  fens  it  is  denominated  coleseed, 
probably  a  corruption  of  "colza,"  although  the  French  and 
Flemish  colza  differs  from  rape  in  its  greater  affinity  to  the  cab- 
bage, its  rougher  leaves,  and  greater  hardiness.  The  leaves  and 
brittle  stems  of  rape  are  probably  unsurpassed  by  any  other  vege- 
table as  a  green  food  for  sheep,  though  certainly  yielding  on  most 
soils  a  less  bulk  of  produce  than  the  turnip.  Few  crops  are  less 
liable  to  failure  in  consequence  of  the  variations  of  weather,  or 
the  attacks  of  insects,  and  it  is  therefore  no  wonder  that  it  should 
be  extensively  grown  where  the  land  is  suitable.  It  requires  a 
deep  and  rich  soil,  being  partial  to  an  alluvial  clay,  but  thrives 
with  greatest  luxuriance  upon  peaty  land.  These  considerations 
would  alone  be  sufficient  to  explain  the  universality  of  rape 
throughout  the  fens,  but  a  remark  on  the  unfitness  for  peat  soils 
of  the  crop  which  it  displaces  will  at  once  demonstrate  the  wisdom 
of  the  choice.  Turnips  are  rarely  of  good  quality  on  peaty  land ; 
they  are  produced  either  very  large  or  "  fuzzy,"  or  very  close, 
'*  rindy,"  hard,  and  stunted,  owing  to  the  plants  running  to  fangs 
instead  of  bulbs.  On  such  land,  therefore,  rape  excels  the 
turnip  both  in  quantity  and  quality ;  experience  proving  that  here 
the  one  finds  every  condition  favourable  to  its  growth,  while  the 
other  meets  with  influences  which  check  or  deteriorate  it. 

The  cultivation  of  the  land  for  coleseed  resembles  that  for 
roots.  On  the  light  black  land,  which  will  not  bear  ridging,  the 
seed  is  drilled  on  the  fiat  in  rows  12  to  16  inches  apart ;  but, 
generally  speaking,  ridge  culture  is  by  far  the  better  system.  The 
fattening  and  nutritious  properties  of  the  plant  are  in  proportion 
to  the  exuberance  of  its  growth,  hence  are  required  a  good  heart 
in  the  soil  and  plenty  of  room  above  ground  ;  and  the  best  mode 
of  culture  will  be  to  deposit  10  to  14  two-horse  cart  loads  of 
good  yard-manure  in  ridges  25  inches  distant  from  each  other. 
About  2  quarts  per  acre  of  seed,  with  10  bushels  of  bone-dust, 
must  be  drilled  in  the  months  of  June  or  July,  though  sowing  is 
done  in  the  fens  at  any  time  between*  March  and  August  (both 
inclusive),  so  as  to  provide  a  succession  of  green  forage  crops  for 
the  sheep.  A  larger  amount  of  seed  is  requisite  when  the  land 
is  poor  and  not  so  certain  of  a  crop,  but  the  plants  ought  at  all 
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times  to  be  thin  along  the  rows.     About  a  month  after  sowing 
tlie  land  should  be  horse-hoed,  and  harrowed  with  a  triangular 
expanding  ridge-harrow  ;   on  stiff  soils  this  must  be  repeated 
several  times,  the  effects  of  this  constant  tillage  and  pulverisation 
in  forcing  onward  the  crop  being  truly  -astonishing.    If  the  plants 
are  allowed  to  stand  too  near  together,  the  stem  grows  weak  and 
wiry,  and  the  leaves  become  "  foxy,"  red,  or  mildewed.     When 
hoed  out  in  a  similar  manner  to  turnips,  but  with  a  narrower 
hoe,  there  is  a  freer  circulation  of  air  and  a  larger  proportion  of 
nutriment  for  each  plant ;  the  stalks,  which  the  flock  prefer  to  the 
leaves,  grow  thick  and  juicy,  and  run  up  to  the  height  of  3  or  even 
4  feet.     On  the  best  fen  farms  may  be  seen  crops  thus  tall,  and 
so  closely  set  that  the  sheep  are  completely  hidden  beneath  the 
branching  leaves,  and  are  compelled  as  it  were  to  eat  their  way 
into  the  field.     Coleseed  is  ready  for  stocking  about  3  months 
after  it  is  sown ;  the  most  common  period  being  from  the  middle 
of  September  to  the  middle  of  October.     A  firsts-rate,  crop  will 
carry  20  sheep  per  acre  for  20  weeks,  an  inferior  one  perhaps 
only  5,  much  depending,  of  course,  on  the  time  allowed  for  feeding 
it  off.     The  usual  value  of  coleseed-keeping  is  from  30«.  to  60«. 
per  acre,  and  sometimes  reaches  to  4/.  or  more  per  acre.     The 
animals  fatten  upon  it  with  great  rapidity,  but  such  is  the  nature 
of  rich  growing  coleseed  that  it  frequently  brings  on  inflammatory 
attacks  (''  red  water,"  &c.),  in  which  case  recourse  is  had  to  a 
diuretic  drench.     A  supply  of  salt  is  always  desirable,  as  a  pre- 
ventive of  unhcalthiness.     As  the  change  from  the  grasses  or 
clover  to  this  superior  nourishment  is  often  attended  with  loss  of 
sheep,  it  is  highly  advisable,  in  the  early  part  of  the  seas<Hi,  to 
provide  a  "  fall-back,"  or  adjacent  stubble-field  into  which  the 
flock  may   retire    at   pleasure.     A   small   stack  of  straw,  or  a 
quantity  of  straw  placed  between  hurdles  for  the  sheep  to  pull 
at,  is  useful,  especially  in  wet  weather.    Cut  oat-sheaves  gplven  in 
troughs  are  also  an  admirable  addition  to  their  food  whenever 
signs  of  unhealthincss  become  apparent ;  and  a  small  allowance 
of  cake  or  com  ought  not  to  be  withheld.     The  field,  if  large, 
should  be  partitioned  by  "  trays  "  (or  hurdles),  and  the  sheep  be 
thus  allowed  a  fresh  piece  at  certain  intervals  ;  a  considerable 
amount  of  waste  from  trampling,  <&c.,  being  by  this  means  pre- 
vented, and  the  sheep  kept  more  healthy  than  if  suffered  to  roam 
over  the  whole  field — when  they  eat  little  else  but  leaf  during  the 
first  part  of  the  time,  and  have  no  layer  but  amongst  the  lofty 
vegetation  continually  wet  with  dew. 

A  light  and  cheap  shed  or  shelter — the  walls  constructed  of  a 
double  row  of  hurdles,  with  straw  packed  between,  and  the  flat 
roof  made  with  poles,  hurdles,  and  a  thick  covering  of  straw — is 
of  benefit  to  tlic  stock  in  pinchinjj:  weather ;  they  will  invariably 
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be  found  to  lie  within  it  at  night,  and  the  litter  in  and  around  it 
becomes  excellent  manure. 

9.   Tlie  Condition  of  the  Labourer  and  the  Improvement  required 
tfierein,  by  bringing  his  Dwelling  nearer  to  his  place  of  Labour. 

In  treating  this  most  difficult  and  most  important  subject,  a  few 
words  are  premised  regarding  the  state  of  the  industrious  poor  at 
the  period  of  Young's  Report  in  1799,  or  rather  to  compare  or 
contrast  his  details  with  the  few  which  have  been  gathered  in 
1849,  and  thus  learn  whether  progress  or  retrogression  has  been 
the  order  of  movement  since  that  time. 

From  the  monthly  averages  for  different  counties,  published  in 
the  ^Annals  of  Agriculture,'  it  appears  that  the  prices  of  wheat  in 
1797-8-9,  &c.,  varied  toiazinglj  at  the  same  time,  according  to 
the  inland  or  maritime  situation  of  the  county,  the  monthly  aver- 
age of  one  county  being  sometimes  50«.  per  quarter  when  that  of 
another  was  76«.  8^.  per  quarter :  cheaper  modes  of  transit  have, 
however,  prevented  such  a  state  of  things  happening  at  the  pre- 
sent day.  The  average  value  of  a  quarter  of  wheat  (Imperial 
measure)  in  Lincolnshire,  during  1797,  was  about  44a. ;  in  1798 
about  43^.,  and  in  1799  about  52a. ;  giving  about  46a.  during  the 
whole  period  to  which  Young's  notes  refer.  He  fixes  mutton  at 
6^.  per  pound  all  over  the  county,  pork  from  5a.  to  7a.  per  stone, 
potatoes  3a.  per  sack,  coals  18a.  to  30a.  for  a  chaldron  of  48 
bushels.  At  the  present  time  the  price  at  Boston  market  is  a 
fair  criterion  of  the  general  price  throughout  the  county,  and 
through  the  year  1849  the  average  was  somewhere  about  44a.  per 
quarter ;  and  the  general  rates  for  other  provisions  may  be  stated 
at  5d.  per  lb.  for  mutton,  pork  5a.  per  stone,  potatoes  5a.  per 
sack,  and  coals  22a.  per  chaldron  of  the  same  measure.  As 
wheaten  bread  forms  the  principal  necessary  of  life  to  the  Lin- 
colnshire labourer,  it  appears  that  the  value  of  food  is  not  mate- 
rially altered  from  that  in  the  year  1799 ;  and  the  increase  or 
diminution  of  his  wages  in  comparison  with  that  period  will  be  a 
fair  indication  of  the  improvement  or  falling  off"  in  his  means  of 
living.  Clothing  is  probably  much  cheaper,  tools  have  been 
greatly  improved ;  but  to  counterbalance  this,  the  potato  failure 
has  made  pig-feeding  expensive,  and  the  garden  plot  less  remu- 
nerative than  of  old. 

The  following  is  the  common  rate  of  wages  in  different  districts 
in  1849  and  previous  years,  but  owing  to  the  further  fall  in  the 
prices  of  agricultural  produce  a  reduction  to  10a.  and  even  9a. 
has  subsequently  occurred  in  many  places  here  mentioned  at  12a. 
In  the  present  unsettled  state  of  the  farmers  it  is  difficult  to  say 
what  wages  will  ultimately  be.  On  the  Wolds  the  general  wage 
is  12a.  per  week,  the  men  working  from  6  o'clock  to  6,  with  a  rest 
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at  dinner  hour.  Many  receive  13«.  6(f. ;  but  in  winter  the  fate  is 
frequently  lowered  to  10s.  or  10«.  6i  In  harvest,  of  Goune,  the 
wages  rise ;  the  cutting  is  done  "  by  the  grate,"  the  wheat  at  6«.,  ll^ 
and  is,  per  acre,  and  barley  bs.  The  wages  on  the  eastern  Clay 
and  Marsh  district  were  12^.  to  15^.  per  week  in  summer,  but  lOl. 
in  the  winter  of  1849-50.  In  the  central  district  wages  are  now 
from  IQs,  to  12^.^  the  labourers  at  taskwork  earning  2«.  %d,  per 
day.  The  general  wage  in  the  north-western  district  is  12«.,  bat 
during  this  winter  only  10a.  6^/.,  varying  from  9«.  to  12«,  The 
present  rates  in  the  Isle  of  Axholme  are  10«.  to  159.  per  weeL 
The  wages  on  the  Cliff  during  the  same  winter  are  10«. ;  Uie  winter 
before,  the  minimum  was  12s,  per  week ;  on  the  Heath  at  the  pre* 
sent  time,  10s,  \  in  the  south-western  district,  lOa.  The  general 
wages  in  the  Fen  and  Marsh  district  are  12«.  in  summer,  and  Kk 
in  winter,  the  hours  being  generally  between  half-past  six  and 
half-past  five  o'clock,  but  many  farmers  have  at  present  dropped 
to  9a.  The  reaping  and  mowing  in  harvest  varies  from  &r.  to  14a. 
per  acre,  all  by  the  piece.  The  average  of  the  foregoing  minutes 
is  about  11a.  per  week,  excluding  harvest,  but  the  average  of  the 
county  is  probably  more.  The  average  of  the  same  number  of 
figures  collected  by  Arthur  Young  is  about  11a.  6rf.  without  the 
harvest ;  and  this  comparison,  therefore,  shows  pretty  clearly  that 
after  the  lapse  of  half  a  century  the  agricultural  labourers  of 
Lincolnshire  are  obtaining  no  better  livelihood  in  exchange  for 
their  toil  than  before. 

In  most  parts  of  the  county  it  is  customary  to  pay  a  shepherd 
and  a  waggoner,  or  "  head-man,"  at  a  higher  rate ;  a  **  middle- 
man," and  very  frequently  2,  3,  or  4  (and  on  the  Wolds  often  7 
or  8)  young  men-servants  are  boarded  in  the  farmer's  house,  or  in 
a  cottage  on  the  premises, — their  yearly  wages  being  from  47.  to 
7/.,  and  their  fare  bread,  bacon,  milk,  and  beer.  Paying  in  kind 
is  not  a  common  practice :  task-work  is  very  generally  done  in 
small  matters,  but  an  extension  of  it  is  highly  desirable  both  for 
master  and  man.  Hollow-draining,  ditching,  corn-hoeing,  tumip- 
hoeing,  manure-turning,  flail-thrashing  (and  sometimes  also  by 
horse),  claying,  chalking,  hay-mowing,  corn-cutting,  &c.,  are 
commonly  executed  by  the  "  grate,"  when  the  workmen  (with 
women  and  children  to  assist  in  several  of  the  operations)  gene- 
rally obtain  a  small  ^^  reach  '*  in  addition  to  their  daily  wages. 
Women  and  girls  are  employed  in  weeding  and  other  operations, 
though  very  seldom  in  harvest  work ;  gleaning  for  themselves  is 
then  their  occupation,  and  in  most  parts  of  the  county  they  are 
allowed  to  enter  a  field  directly  the  crop  is  carried,  the  quantity 
of  com  thus  gathered  in  the  season  being  from  4  to  8  bushels, 
by  the  best  hands  10  to  12.  Boys  are  required  at  almost  all 
times  for  weeding  and  cleaning  land,  picking  off  stones,  frighten- 
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ing  birds,  driving  pigs,  &c., — their  wages  varying  from  4rf.  to 
6rf.,  8A,  or  lOd.  a  day ;  girls  about  the  same ;  and  women  lOd,  or 
Is.  per  day.  The  height  of  wages  in  Lincolnshire,  as  compared 
with  many  other  counties,  and  the  general  lowness  of  the  poor- 
rates,*  intimate  a  comparative  abundance  of  employment ;  and  the 
following  testimony  will  confirm  such  an  inference.  JPersonal 
observation  and  inquiry  by  the  writer  during  a  tour  through  the 
county,  and  the  statements  contained  in  correspondence  from  up- 
wards of  twenty  of  the  most  intelligent  farmers  in  all  parts  of  it, 
justify  the  conclusion  that  the  labourers  generally  are  regularly 
employed  and  comparatively  well  paid.  On  the  Wolds  there  is 
full  occupation  for  them ;  in  the  central  district  "  they  are  well 
employed^ '  "  all  are  employed  ;"  on  the  Cliff  and  in  the  north- 
western district  is  "  plenty  of  work ;"  in  the  Isle  of  Axholme 
*'  the  labourers  are  fully  employed, — women,  and  children  above 
ten  years  of  age,  have  nearly  full  employment  at  from  9cf.  to  2%, 
per  day,  viz.,  2«.  per  day  in  harvest,  la.  Ad.  per  day  when  taking 
up  potatoes,  and  9cf.  per  day  for  weeding,  planting,  and  assorting 
potatoes ;"  on  the  Heath  and  the  districts  east  and  west  of  it,  gene- 
ral employment  is  the  rule.  In  some  parts  of  the  south-western 
district  there  is  "  a  superabundance  "  of  labourers,  that  is,  there 
are  more  than  the  occupiers  of  the  cold  lands  think  they  dare 
employ,  and  consequently  many  are  often  out  of  work  for  a  long 
time  together.  By  referring  to  the  account  of  the  management 
of  this  land  and  the  farmsteads  upon  it,  it  will  be  seen  that  many 
improvements  in  tillage  and  in  feeding  a  greater  proportion  of 
stock,  &c.,  might  be  instituted  that  would  absorb  this  surplus  of 
industrial  beings.  In  the  clay  district  north-east  of  Louth  a  simi- 
lar lack  of  employment  appears  to  exist.  From  other  parts  of  the 
same  tract  the  information  is,  that  "  the  condition  of  the  labourers 
has  been  hitherto  good,  there  being  generally  employment  for 
them  all ;"  but  here  it  is  affirmed  there  has  lately  been  "  a  great 
change  for  the  worse,  and  they  cannot  be  employed  at  any  rate  of 
wages,  excepting  a  few  of  the  best  hands  at  9«.  to  10s.  per  week." 
This  is  a  truly  deplorable  state  of  things,  and  one  which  demands 
an  instant  remedy.  It  is  attributed  in  the  locality  to  the  depres- 
sion of  prices  ;  if  this  be  true,  and  if  the  occupiers  are  unable  to 
substitute  an  outlay  of  capital  in  improvements  for  a  political 
relief,  why  should  they  not  seek  for  such  an  adjustment  of  their 
necessary  expenditure  to  the  value  of  their  produce  as  may  enable 
them  to  waste  no  longer  the  sinews  and  skill  which  earn  them 
profit  ?     In  most  of  the  Fen  and  Marsh  towns  "  idle  hands  "  may 


*  The  number  of  paapere  in  this  connty,  as  compared  with  the  total  population, 
is  only  about  six  per  cent. ;  whilst  in  Norfolk  and  some  other  counties  they  amount 
to  10  per  cent ;  and  the  Union  Workhouses  are  occupied  by  only  one-third  the 
number  of  inmates  they  could  accommodate. 
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often  be  seen  in  the  market-place  during  the  winter;  but  the  work« 
men  arc  kept  well  employed  throughout  most  part  of  the  year. 

Judging  from  the  statements  made  by  Young,  it  seems  that  a 
similar  industry  marked  this  county  in  his  time :  he  speaks  of 
Lincolnshire  as  "  a  county  where  wages  are  as  high — probably 
higher  than  in  any  other  county  in  the  kingdom  ;*'  says,  **the  pocn^ 
rates  are  very  low,"  and  shows  that  able-bodied  paupers  were 
few.  Hence  it  may  be  concluded  that  increase  of  employment 
has  kept  pace  with  the  increase  of  labouring  population.  Now 
as  wages  are  the  same  at  the  present  time  as  in  1798-9,  it  will 
follow  that  the  whole  expense  of  manual  labour  in  1849  is  just  as 
much  greater  than  the  same  expense  in  1799  as  the  population  of 
one  period  exceeds  that  of  the  other ;  or,  in  other  words,  the  whole 
cost  of  manual  labour  has  increased  during  fifty  years  in  the  same 
ratio  as  the  population.  That  ratio  is  about  87  per  cent. ;  for  as 
enclosures  and  drainage  have  been  the  chief  cause  of  the  increase, 
the  number  of  labourers  (notwithstanding  emigration)  has  in  all 
probability  swelled  equally  with  that  of  citizens  in  the  towns. 
By  ref:;iTing  to  the  close  of  this  Report  it  will  be  seen  that  the 
rental  of  the  county  has  also  increased  about  87  per  cent,  in  the 
same  period :  so  that  landlords  and  labourers  share  about  equally 
in  the  fruits  of  the  agricultural  improvements.  But  while  the 
latter  who  have  worked  are,  from  their  increase^  no  better  off 
individually,  the  great  landed  proprietors  (who  merely  own), 
being  a  comparatively  unincreasing  class,  have  been  individually 
enriclied.  If  this  apportionment  is  in  accordance  with  right  and 
justice,  at  any  rate  the  toiling  but  unprogressing  poor  must  expect 
to  receive  bounties  from  the  landowners  in  some  shape  or  other. 

Coal  and  clotliing  clubs  are  frequently  found  in  the  villages, 
and  there  are  many  savings-ban]cs.  Public  charities  abound; 
endowed  almshouses  are  frequent,  and  almost  every  parish  pos- 
sesses benefactions  of  money  or  land  for  periodical  distribution. 
Numerous  associations  exist,  the  sole  object  of  which  is  the 
rewarding  of  labourers,  and  in  some  districts  are  very  near  toge- 
ther,— as,  for  instance,  at  Boston,  Alford,  Homcastle,  Donning^ 
ton-on-Bain,  &c. ;  and  premiums  for  workmen  form  also  a  con- 
spicuous feature  in  many  societies  that  hold  shows  of  stock.* 
Benefit  societies  are  plentiful,  and  well  supported  by  the  labour- 
ing population,  consisting  of  Friendly  Societies,  Odd  Fellows, 
Foresters,  and  Shepherds'  Lodges,  &c.,  which  are  undoubtedly 
of  great  advantage  to  the  artizan  and  labourer  by  collecting  small 
sums  from  time  to  time,  and  disbursing  them  again  as  a  weekly 
allowance  in  the  season  of  sickness  and  calamity.     Of  the  bless- 

*  Perhaps  it  is  worth  noting  that  in  Lincolnshire  arc  upwards  of  17  Agricultani] 
Associations,  Faimcrs'  Clubs,  and  Societies  for  rewarding  Labourers,  ana  178  mem- 
bers of  the  Koyal  Agricultural  Society. 
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ings  accompanying  the  Allotment  system  enough  has  been  pub- 
lished to  show  that  a  wide  adoption  of  that  system  is  needed 
throughout  the  kingdom,  providing  that  it  be  done  upon  suitable 
and  equitable  principles.  In  Lincolnshire  it  is  frequently  but  not 
generally  found,  the  various  examples  being  of  a  pleasing  and 
satisfactory  character.  A  plot  of  land  adjoining  his  cottage  is  of 
more  value  to  the  labouring  man ;  and  it  is  here  that  improve- 
ment is  greatly  required  in  most  parts  of  the  kingdom.  Though 
a  great  portion  of  Lincolnshire  belongs  to  large  landed  proprie- 
tors, there  are  in  it  more  small  freeholders  and  copyholders  than 
are  to  be  found  in  most  others  counties  in  England,  hence  the  pre- 
valence of  the  cottage  system.  Arthur  Young  says — "It  is  impos- 
sible to  speak  too  highly  in  praise  of  the  cottage  system  of  Lin- 
colnshire, where  land,  gardens,  cows,  and  pigs  are  so  general  in 
the  hands  of  the  poor.  Upon  views  only  of  humanity  and  bene- 
volence it  is  gratifying  to  every  honest  heart  to  see  that  class  of 
the  people  comfortable  upon  which  all  others  depend.  Wherever 
this  system  is  found  poor's  rates  are  low  ;  and  another  object,  yet 
more  important,  is  the  attachment  which  men  must  inevitably  feel 
to  their  country,  when  they  partake  thus  in  the  property  of  it." 

In  the  winter  of  1800-1,  Mr.  Gourlay  visited  eight  villages  in 
Rutland,  and  thirty-two  in  Lincolnshire,  and  published  a  Report 
of  the  cottages  in  each  parish,  in  the  '  Annals  of  Agriculture.' 
The  average  population  of  each  was  226*3,  the  average  number 
of  cottagers  with  cows  15*4,  the  quantity  of  land  occupied  by 
each  cottager  6 '4  acres,  the  live  stock  kept  were  both  cows,  pigs, 
sheep,  and  horses,  the  average  being  equal  to  2  cows  and  2  pigs 
to  each  cottager.  In  those  parishes  where  cottagers  had  cows 
the  poor's-rates  averaged  Is,  o^d, ;  in  those  where  few  or  no  cot- 
tagers had  cows,  bs,  Wd.  And  a  table  is  given,  showing  that  in 
proportion  as  the  number  of  cottagers  decreases^  the  rate  and 
average  expense  to  each  individual  increases.  At  the  present  time 
gardens  are  universally  attached  to  the  cottages,  but  the  "  six 
acTes"  of  ground  has  certainly  been  very  much  curtailed,  and  cows 
are  comparatively  rare.  Most  of  the  labourers  have  1  or  2  pigs 
each  to  fatten.  As  population  has  increased  new  houses  have 
been  built,  but  without  a  proportion  of  land  being  set  apart  for 
them  sufficient  for  grazing  cows  or  sheep.  In  the  marsh  and  fen 
districts,  and  other  clay  lands,  a  large  proportion  of  the  cottages 
in  Young's  time  were  constructed  of  "  stud  and  mud,"  t  e.,  with 
walls  of  wood  and  clay,  and  many  yet  remain  ;  the  principal  por- 
tion of  the  newer  cottages,  however,  are  of  brick,  tile,  and  slate. 
Reed  thatch  was  the  old-fashioned  material  for  roofing,  but  is 
very  little  used  in  modem  erections.  Many  convenient  and  com- 
fortable habitations  are  to  be  seen  in  all  parts  of  the  county,  but 
a  greater  part  of  the  cottages  are  small,  low,  and  incommodious ; 
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the  interior  is  generally  damp,  dark,  and  badly  ventilated,  and 
parents,  sons,  and  daughters  are  frequently  crowded  into  a  single 
sleeping  room.  It  is  gratifying  to  find  that  both  the  prizes  for 
Essays  on  the  "Construction  of  Labourers*  Cottages*'*  hare 
been  won  by  individuals  in  Lincolnshire  :  and  perhaps  this  maj 
betoken  the  awakening  of  a  general  spirit  of  inquiry  into  thii 
department  of  rural  economy,  and  that  houses  in  future  will  be 
built  with  all  the  necessary  appurtenances  of  copper,  oven,  &c. 

In  the  south-eastern  lowland  the  cottages  are  tolerably  good, 
small  garden-plots  general,  and   1  or  2  pigs  universally  kept 
The  distance  from  the  place  of  labour  is  not  great,  owing  to  die 
comparatively  recent  settlement  of  villagers  in  almost  all  parts  of 
the  newly-drained  fens.     Tlie  condition  of  the  labourers  in  the 
south-western  district  is  not  good ;  "  they  rarely  keep  cows,  but 
most  of  them  have  a  pig,  and  there  are  generally  plenty  of  cot- 
tages, usually  with  small  gardens  attached."    On  the  Heath,  most 
of  the  poor  have  pigs,  and  "  have  on  an  average  2  miles  to  go  to 
their  work."     In  the  north-western   district  "the  cottages  are 
comfortable,  with  from  1  to  3  roods  of  potato  ground  ;**  and  gene- 
rally with  the  keeping  of  1  cow,  pigs,  «Scc.,  from  7/.  to  8/.  per 
annum.     "  A  large  portion  of  the  labourers  keep  a  cow,  so  that 
those  who  have  a  cow  can  keep  two  pigs ;  and  those  who  have  not 
a  cow  generally  keep  one.    Few  of  them  have  occasion  to  go  more 
than  a  mile  to  their  work."     In  the  Isle  of  Axholme  a  similar 
state  of  things  is  to  be  found ;  the  gardens  grow  potatoes,  with 
which    pigs   are  fed,  and   many  of  the  labourers   are   able  to 
keep  a  cow,  or  "joist"  one  upon  a  neighbouring  farmer's  land. 
In  the  central  district  the  condition  of  the  poor  is  good,  and  in 
the  several  parishes  around  Wragby  they  are  "  all  supplied  with 
gardens  and  good  cottage-houses."     Nearer  Spilsby  **the  men 
find  plenty  of  work :  their  houses  are  bad,  many  being  ornamen- 
tal outside  but  inconvenient  within."     In  the  flat  tract,  between 
the  chalk  hills  and  the  coast,  "  the  condition  of  the  labourers  is 
superior  to  the  general  average,  having  many  cow  cottages."     In 
the  southern  parts  "  the  cottages  are  in  most  cases  too  small  for  a 
family."     On  the  Wolds  they  generally  have  garden  sufficient  to 
feed  1  or  2  pigs,  and,  in  some  localities,  land  for  a  cow's  grass  and 
hay,  and  the  cottages  are  pretty  good.     It  may  be  here  remarked 
that  very  few  cottages  in  this  county  are  sub-let  by  farmers,  the 
landlords  having  taken  them  into  their  own  hands,  thus  giving  to 
the  labourers  an  independence  that  they  would   not  otherwise 
possess.     The  chief  defect  with  regard  to  the  houses  of  the  poor 
is  in  their  number^  for  in  many  localities  on  the  Wolds,  CliflF,  and 
other  districts,  the  no- cottage  system  seems  to  prevail. 


*  Journal,  vol.  x. 
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Where  villages  cluster  most  closely  together  it  is  common  for 
the  men  to  walk  a  mile  to  their  work ;  but  in  many  districts, 
particularly  where  the  parishes  are  thrown  into  one  or  two  farms 
each,  one  large  village  supplies  all  the  surrounding  farms  with 
labourers,  who  have  to  travel  3  or  4  miles  every  morning  and 
night  to  and  from  their  labour.  This  is  the  case  at  Binbrook  and 
many  other  places  on  the  Wolds.  The  population  is  very  un- 
evenly distributed ;  and  the  cause  invariably  assigned  is  the  un- 
willingness of  parishes  and  proprietors  to  rebuild  old  houses  or 
erect  new  ones,  in  consequence  of  the  "  Law  of  Settlement." 
They  wish  to  keep  down  the  population  in  their  respective 
parishes,  with  a  view  of  having  less  poor-rate  to  pay.  At  Winter- 
ton,  for  instance,  are  numerous  freeholds  and  small  occupations  of 
land,  arising  in  a  great  measure  from  the  reluctance  of  neigh- 
bouring landowners  to  rebuild  or  erect  cottages.  Labourers 
being  thus  driven  out  of  other  parishes  find  a  home  here,  and 
many  are  able  to  hire  an  acre  or  more  of  land  (for  perhaps  5/.  per 
acre),  which  their  families,  being  out  of  the  reach  of  paid  em- 
ployment, cultivate;  whilst  themselves  are  obliged  to  walk  a 
great  distance  before  and  after  their  day's  work.  In  the  neigh- 
bourhood of  Kirton-in-Lindsey  there  is  again  the  same  lack  of 
cottages,  the  owners  neither  building  nor  repairing  them,  because 
they  would  be  obliged  to  support  the  families  which  might  settle 
there.  Consequently  this  town,  having  many  small  freehold 
estates,  is  crowded  with  the  poor  from  other  parishes,  who  hire 
dwellings  here  and  go  2  or  3  miles  to  work.  The  above  are 
spare  examples,  but  abound  in  many  parts  of  Lincolnshire.  Now 
the  Settlement  Laws  have  assuredly  much  to  do  with  this  ques- 
tion :  at  present  the  paupers  in  each  Union  are  paid  for  out  of  a 
general  fund,  but  the  parishes  in  which  they  have  resided  are 
assessed  according  to  the  amount  of  relief  respectively  received 
by  those  parishes ;  and  if  the  settlement  were  made  to  refer 
simply  to  different  unions,  and  an  equalization  of  rate  should  take 
place  throughout  all  the  parishes  joined  in  each,  the  proprietors 
would  probably  see  the  folly  of  attempting  to  exterminate  the 
poor  in  order  to  lessen  poor-rates,  and  would  not  object  to  the 
workman  living  near  the  spot  of  his  labour.*  But  without  an 
alteration  of  this  kind,  under  the  present  circumstances  of  the 
case,  this  practice  of  refusing  to  build,  when  rent  would  remune- 
rate as  in  other  outlays,  must  be  denounced  as  inhuman,  unjust, 
and  impolitic.  It  is  inhuman  and  cruel  to  compel  the  poor  to 
live  in  a  place  far  removed  from  their  work,  thus  imposing 
additional  hours  of  labour  and  fatigue  upon  them,  and  to  force 

*  Petitions  to  Parliament  from  Lonth,  &c.,  complain  of  the  hardship  and  injustice 
arising  from  the  laws  relating  to  the  parochial  settlement  of  the  poor,  and  pray  for 
an  eqnalizatioD  of  the  poor-rates. 
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them  to  pay  heavy  rents  for  mean  dwellings  in  consequence  of  an 
undue  competition  in  the  freehold  villages.      It  is   unjust  to 
accumulate  hardships  upon  the  toiling  classes,  to  rob  them  oftbat 
time  which  might  be  devoted  to  the  improvement  of  their  mental 
and  moral  faculties,  and  deprive  them  of  opportunities  for  adding 
to  their  domestic  comforts ;    and  unjust  also  to  the  parishes  in 
which  the  labourers  herd  together,  the  rates  of  which  the  neigh- 
bouring but  unneighbourly  townships  are  relieved  falling  with 
greater  burden  upon  the  populous  ones  ;  the  system  being  like- 
wise  not  only  a  shirking  of  honest  liabilities  by  those  who  ought 
to  pay  them,  and  an  imposition  of  those  debts  upon  others,  bnt 
(contrary  to  design)  an  actual   increasing  of  the  whole  poorV 
ratc — for  how  can  the  privations  of  insufficient  house-room  and 
extra  labour  tend  to  anything  but  a  greater  degree  of  poverty  and 
suffering  and  a  wider  demand  for  relief?     And  this  practice  ii 
not  only  disgraceful,  but  impolitic ;  for  how  are  the  labouring 
population  to  respect  and  honour  the  higher  classes  under  such 
treatment  as  this ;    when,  from  the  doubled  value  of  the  land, 
the  least  that  could  be  expected  is  that  the  proprietors  should 
provide  suitable  houses  at  low  rents  for  the  class  by  whose  in- 
dustry they  have  profited  ?     It  is  unwise  and  imprudent,  because 
the  farmers  also  suffer  by  it ;  the  men  will  not  go  to  the  more 
distant  occupations,  until  every  source  fails  them  nearer  home 
and  distress  obliges  them  to  this  extra  toil,  so  that  hands  are  often 
scarce  in  remote  situations.    Again,  in  some  critical  seasons,  when 
workmen  must  be  had,  they  will  not  labour  for  the  usual  number 
of  hours   in    consequence  of  their  long  morning   and  evening 
journeys,  and  the  farmer  has  to  employ  an  extra  man  to  make  up 
for  the  loss  of  time.     Tiiis  is  therefore  a  question  between  land- 
lords and  tenants ;  and  in  the  present  state  of  the  times  the  latter 
feel  entitled  to  claim  every  reasonable  advantage.    Finally,  it  may 
be  safely  inferred  that  whatever  tends  to  the  improvement  of  the 
lalK)urcr's  condition  is  a  benefit  to  the  farmer  and  landowner,  and 
a  profit  to  the  whole  community,  and  that  anything  which  injures 
and  degrades  his  social  well-being  is  also  a  loss  to  the  perpe^tor 
and  a  wrong  to  society. 

A  word  now  as  to  the  lalxjurer's  diet.  Probably,  very  few 
families  make  their  own  bread,  except  from  the  flour  of  their 
"  gleant  com,"  and  though  the  profits  of  the  bakers  in  a  rural 
district  are  usually  considered  to  be  none  of  the  smallest,  it  is 
likely  that  the  expediency  of  the  custom  may  be  accounted  for  on 
the  principle  of  the  division  of  labour.  But  the  poor  generally 
purchase  the  finest  loaves — a  practice  seemingly  of  unnecessary 
expense,  but  which  may  Ik;  both  reprobated  and  defended.  The 
same  weight  of  bread  made  of  "  thirds"  flour  would  cost  less  by 
\s.  or  Is,  6d,  per  week,  and  l>e  much  more  wholesome  and  nutn- 
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tious.  On  the.  other  hand  experiment  has  shown  that  the 
coarser  food  being  so  much  better  and  more  agreeable,  the  people 
eat  more  of  it ;  and  the  general  practice  of  those  who  are  inter- 
ested in  spending  their  own  money  to  the  best  advantage  appears 
to  ratify  this  conclusion.  Economy  is  doubtless  the  motive  for 
buying  the  white  bread ;  but  certainly  they  who  work  hard  for  a 
living  are  entitled  to  choose  their  own  food,  and  ought  to  have 
the  best  of  the  plainest  fare.  In  conclusion,  much  might  be  said 
respecting  improvidence,  intemperance,  unthriftiness  ;  but  this 
article  has  already  occupied  a  large  space,  and  did  not  the  fear  of 
becoming  tedious  prevent,  the  writer  could  not  close  without  a 
reference  to  the  extended  means  of  education  enjoyed  by  the 
humbler  classes  in  this  county,  and  to  the  respectable  appearance 
presented  by  Lincolnshire  labourers  on  the  Sunday,  without  an 
observation  on  the  moral  benefits  accruing  from  cottage  flower- 
gardens,  &c.,  and  without  an  eulogy  on  behalf  of  the  poor,  on 
that  most  useful  and  inestimable,  yet  much  maligned  animal — 
the  hog. 

An  apology  for  the  length  of  this  Report  in  proportion  to 
others  in  the  Journal,  is  contained  in  the  list  of  "  heads  "  pro- 
posed by  the  Society.  The  Soils  of  Lincolnshire,  especially  of  its 
marshes  and  fens,  are  too  peculiar  and  important  to  be  passed 
over  with  a  word  ;  no  county  possesses  so  remarkable  a  feature  as 
the  great  drainages  which  have  been  glanced  at  with  a  brevity  dis- 
proportioned  to  their  interest;  the  Agricultural  Management  is 
that  of  a  first  class-district,  and  therefore  meriting  a  conspicuous 
place  before  the  public  attention ;  the  claims  of  the  Labourer  to 
have  his  circumstances  fully  pourtrayed,  no  person  will  dispute  ; 
the  Live  Stock,  Green-crops,  and  Farm-yards  have  certainly  not 
engrossed  too  large  a  share  of  space.  Private  opinions  and  per- 
sonal allusions  regarding  the  different  subjects  have  been  but  little 
indulged  in ;  conjectures  with  reference  to  the  total  rents,  pro- 
ductions, &c.,  of  the  county  have  been  mainly  avoided ;  and  this 
Report  is  therefore  merely  a  record  of  facts  gathered  from  personal 
observation  and  inquiry,  and  reduced  to  shape. 

The  extent  to  which  agricultural  science  has  been  carried  into 
practice  in  Lincolnshire  has  now  been  investigated;  and  the 
results  of  the  whole  inquiry  may  be  comprehended  in  a  short 
summary.  Drainage — the  first  of  all  improvements — has  been 
well  done  over  a  great  part  of  every  district  requiring  it ;  a  remark 
untrue  of  many  English  counties.  Subsoil  and  trench  ploughing^ 
however,  are  rarely  found ;  and  this  forms  a  considerable  defect 
in  the  heavy  land  management.  The  systems  of  culture  are  well 
adapted  to  the  climate,  soils,  and  situation,  an  alternate  course  of 
cropping  being  the  most  predominant,  marked  by  a  tendency  to 
keep  half  the  land  under  wheat  or  other  white  corn,  and  by  a 
diminishing  of  the  quantity  of  bare  fallows.      In  the  breeding  of 
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live  stocky  and  feeding  with  oil-^ake,  bruised  grainy  Ac.,  to  enrich 
the  manure,  this  county  is  probably  inferior  to  none ;    and  its 
imports  of  gvano^  and  more  largely  of  crushed  bones,  are  a  high 
testimony  to  its  enterprise  and  liberal  expenditure.     In  the  pn>- 
viding  of  Iiouse  accommodation  for  stock,  and  receptacles formoamre^ 
a  great  deal  remains  to  be  done ;  in  many  districts  the  general 
want  of  warmth  and  shelter,  and  the  wastefulness  exhibited  in 
these  departments,  cannot  meet  with  commendation.    The  annoy- 
ances oi  game,  encroaching  y^wce*,  and  hedge-row  timber  are  exteiH 
sively  felt,  but  are  perhaps  much  less  burdensome  than  in  some 
other  counties.     The  Lincolnshire  implements  are  of  an  improved 
kind ;  the  wrought-iron  ploughshare  has  not  yet  given  way  to  that 
of  cast-iron,  but  most  of  the  larger  cultivators  and  improvers  nie 
the  latter.     The  Yorkshire  wooden  swing-ploughs  (substitated  in 
the  Fens  for  the  antique  one-handled  plough)  continue  general ; 
the  Rutland  wheel-ploughs  are  frequent  in  some  districts ;  and  iron 
ploughs  are  frequently  seen  upon  the  hills.     One  of  the  larger 
deficiencies  of  Lincolnshire  agriculture  is  the  lack  of  fixed  steam 
machinery  for  thrashing  com  and  preparing  it  for  market,  &c. 
Horse-power  has  been  commonly  employed  for  knocking  out  the 
grain,  and  the  winnowing  is  universally  performed  by  riddles  and 
hand  dressing-machines.     Latterly,  portable  steam-engines  for 
thrashing  have  very  much  increased  in  number ;  many  occupiers 
have   engines   of  their  own,  but  the   general  method  is  for  a 
machine-man  to  purchase  one  and  let  it  out  to  neighbouring 
farmers.*     They  are  common  in  nearly  every  part  of  the  county, 
and  have  efTccted  a  great  saving  of  horse  labour.     Fixed  steam- 
engines,  however,  are  very  rare,  although  increasing  in  number ; 
they  are  found  upon  some  of  the  larger  occupations,  where  they 
economise  labour  and  clean  the  corn  into  a  perfectly  equable 
sample.t 

The  "  living  machines,"  or  farm- horses,  are  strong  and  useful, 
though  they  have  not  attained  a  celebrity  like  the  Suffolk  or 
Clydesdale  breeds.  Some  years  ago  the  Fens  were  noted  for 
their  black  cart-horses,  which  fetched  a  higher  price  in  the  mar- 
ket than  perhaps  any  others  in  the  kingdom ;  but  since  the  inclo- 
sure  comparatively  few  have  been  bred. 

*  They  are  often  furnished  with  apparatus  for  shaking  the  straw  as  it  fiJls  from 
the  drum  beaters.  The  charges  are  —  Wheat  2».,  barley  1».  6rf.,  oats  lOrf.  per 
quarter ;  where  the  custom  is  for  the  engine-man  to  find  everything  bat  one  man,  he 
furnishes  coals,  &c.,  and  "  chafifis "  or  **  roughs  "  the  com  once  over  with  a  rooffhuu^ 
machine.  In  some  localities,  where  the  straw  is  long,  the  usual  rate  ibr  wheat  is 
9J.  or  \0d.  per  qtiartcr,  the  farmer  providing  coals,  hands,  and  indeed  all  that  ia 
needful,  except  one  man. 

t  At  Trusthorpe,  in  the  north-eastern  marshes,  is  a  fixed  steam-engine,  wUeh 
thrashes  and  dresses  perfectly,  with  only  two  men  being  employed  after  the  feeder, 
viz.,  one  removing  the  sacks  when  filled,  and  anotlier  attending  to  the  winncririiijg 
machines.  The  "  blower  "  is  much  superior  to  riddles  for  *'  finishing ;"  the  wind  u 
regular,  at  a  constant  pitch,  so  that  the  excellency  of  the  sample  is  determined  by 
setting  the  machine  to  a  certain  gauge. 
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The  condition  of  the  labourer  is  undoubtedly  of  a  superior  order 
as  compared  with  what  it  is  in  most  agricultural  counties,  but  to 
say  that  it  is  "  good  "  is  a  matter  which  admits  of  hesitation ;  how 
the  workmen  exist  in  those  counties  where  7^.  or  8^.  is  a  com- 
mon weekly  wage  {without  a  constant  supply  of  ale,  cider,  malt, 
&c.)  must  for  ever  remain  a  mystery  to  many,  when  9^.,  10^.,  or 
12«.  is  here  deemed  a  miserable  pittance  on  which  to  feed,  lodge, 
clothe,  and  warm  6  or  7  individuals  for  seven  days. 

To  show  the  amount  of  improvement  which  Lincolnshire  agri- 
culture has  experienced  in  fifty  years,  we  may  just  give  a  compa- 
rative estimate  of  the  former  and  present  rental.  By  comparing 
the  average  of  the  minutes  gathered  by  Young  as  to  the  "  rent "  in 
1799,  with  the  average  of  similar  items  contained  throughout  this 
Report  (of  course  making  due  allowance  for  the  difference  be- 
tween an  average  of  minutes  and  the  average  of  the  county^  owing 
to  the  variable  areas  to  which  the  stated  sums  refer),  it  appears 
that  there  has  been  an  increase  of  about  87  per  cent. ;  and  this 
calculation  is  not  very  far  from  the  truth.  Young  divided  the 
county  into  wrong  proportions,  and  computed  the  whole  area  of 
surface  at  much  more  than  the  truth ;  but  his  divisions  are  here 
followed  pretty  closely  for  the  sake  of  comparison  : — 

1799  1849 

Acres         «.  d.  Acres          s,  d. 

The  Lowlands    .    776,960  at  23  0  630,000  at  40  0 

The  Wolds     .    .    234,880  „     9  0  230,000  at  27  0 

The  Heath      .    .    118,400  „     8  4  120,000   „   30  0 

Miscellaneous     .    718,080  „  14  0  620,000  ,,   25  0 


Total  .    .  1,848,320  „  16    9J  1,600,000   „  31     0 

By  comparing  the  details  of  acreage  produce  given  by  Young, 
with  those  in  this  Report,  a  considerable  augmentation  since  that 
time  will  be  observed ;  and  still  further,  when  the  vast  improve- 
ments in  the  breeds  of  sheep  and  cattle,  and  numerous  other  de- 
partments of  husbandry,  are  taken  into  account,  it  will  be  seen 
how  greatly  the  farm  productions  of  1849  exceed  in  quantity  and 
value  those  of  50  years  ago.  And  when  the  enlarged  amount 
paid  for  labour  is  also  considered, — the  cumulative  Returns  which 
have  been  produced  since  the  time  of  the  last  Lincolnshire  Survey 
are  more  clearly  apparent. 

As  all  reports  of  this  kind  are  intended  for  some  more  useful 
and  practical  purpose  than  gratifying  curiosity,  it  is  now  for  the 
reader,  perusing  the  details  which  illustrate  the  foregoing  points, 
to  say  how  far  the  landlord  who  lets,  the  farmer  who  occupies, 
and  the  peasant  who  labours,  are  respectively  concerned  in  pro- 
moting the  various  improvements  implied  or  suggested.  Capital 
and  skill  have  here  applied  physical  and  chemical  laws  to  the 
formation  of  new  soils,  by  the  deposition  of  warp  and  the  disin- 
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tegration  of  rock,  and,  by  canother  species  of  art,  have  refined  the 
unwieldy  ox  and  coarse-boned  sheep  ;  this  Report  declares  whit 
improved  operations  of  husbandry  they  are  at  present  performing; 
and  who  can  tell  but  that  with  an  a<ljustment  of  the  claims  of 
the  industrious  classes  obstacles  of  price  shall  yield  like  others  to 
their  p^rowinp^  strength,  and  "  Lincolnshire  farming,"  with  Brituh 
Agriculture,  once  more  enjoy  a  sound  prosperity,  cheered  bys 
brightened  prospect  of  the  future  ? 


XVIII. — Report  of  Experiments  on  the  Comparative  Fattening 
Qualities  of  different  Breeds  of  Sheep,  By  J.  B,  Lawbs, 
Rothamsted,  Herts. 

Hampshire  and  Sussex  Downs. 

It  is  obvious   that   wherever   that  system  of  farming  prevails 
which  is  characterised  by  an  extensive  growth  of  root  crops,  and 
the  consumption  of  a  large  quantity  of  what  is  termed  **  ardficial 
food  "  by  stock,  a  very  different  character  of  sheep  will  be  in 
request  from  that  which  is  adapted  to  roam  over  large  tracts  of 
scanty  herbage.     In  the  latter  cjise  that  description  of  animal  is 
valued  most  which  is  best  able  to  exist  with  a  scarcity  of  food, 
the  result  of  which  is  to  lessen  the  tendency  to  early  maturity ; 
and  although  this  method  of  feeding  will  probably  always  be 
found  the  most  advantageous  one  in  some  localities,  yet  there 
cannot  be  a  doubt  tlhit  in  the  course  of  agricultural  progress  a 
tendency  to  early  maturity,  or  the  aptitude  to  increase  rapidly 
upon  a  liberal  supply  of  food,  is  a  quality  which  is  increasingly 
sought  after  by  farmers. 

Without,  then,  in  the  least  degree  depreciating  the  importance 
of  other  qualities  than  that  of  rapid  fatteninc/^  it  is  assumed  that  a 
knoirlcdf/e  as  to  which  breed  of  sheep  will  give  the  greatest  in- 
crease upon  a  given  quantity  of  food,  and  within  a  given  time^ 
during  the  period  of  fattening,  is  at  least  a  great  desideratum ; 
and  it  was  therefore  determined  to  undertake  some  careful  expe- 
riments in  reference  to  this  point,  with  the  breeds  of  most  im- 
portance in  this  country.  Accordingly  a  comparative  trial  has 
now  been  made  between  the  Hampshire  and  Sussex  Downs,  the 
results  of  which  are  given  in  the  present  paper ;  a  similar  experi- 
ment is  now  in  progress  between  the  Cotswold  and  New  OxfonI 
breeds ;  and  it  is  proposed  in  the  following  year  to  undertake  the 
Lincolnshire  and  Leicestershire  breeds. 

Tlie  county  of  Sussex  has  long  been  famed  for  its  breed  of 
sheep  known  l)y  the  name  of  Sussex  Down,  which,  by  the  united 
efforts  of  individuals  whose  names  are  familiar  to  all  who  are 
conversant  with  the  progress  of  agriculture  in  Gre«it  Britain,  have 
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attained  a  high  degree  of  perfection.  Indeed,  it  may  almost  be 
said  that  they  have  the  character  of  possessing  such  a  combination 
of  useful  qualities  as  is  scarcely  to  be  found  in  any  other  breed 
of  sheep,  uniting,  as  they  do,  quality  of  mutton  with  quality  of 
wool,  a  good  constitution,  and  the  capability  of  travelling  long 
distances  for  their  food,  and  maintaining  their  condition  where 
many  other  breeds  would  starve. 

A  little  further  west  another  description  of  sheep  prevails,  and 
is  distinguished  as  the  Hampshire  Dovm,  Although  this  breed 
partakes  of  many  of  the  characters  of  the  Sussex  Down — and 
both  may  probably  have  sprung  from  one  common  origin — yet,  it 
nevertheless  possesses  some  clearly  distinctive  qualities.  Thus 
the  delicate  head,  small  legs,  and  symmetrical  proportions  of  the 
well-bred  Sussex  sheep  are  not  to  be  found  in  the  Hampshire  ; 
but  in  the  place  of  these  we  find  a  larger  frame  and  heavier  weight 
both  of  carcass  and  of  wool,  though  with  slightly  diminished 
quality  in  each ;  and  the  animal,  which  owing  to  its  increased 
size  sells  for  a  higher  ^nc&  when  fat,  is  said  to  possess  more  of 
the  tendency  to  early  maturity  than  the  Sussex  sheep. 

A  difference  of  ten  or  twelve  shillings  per  head  on  the  fat 
animal  is  indeed  at  first  sight  evidence  of  a  very  tangible  kind  in 
flavour  of  the  Hampshire  sheep ;  but  the  question  of  the  cost  of 
producing  this  increased  value  is  in  fact  a  somewhat  complicated 
one.  An  accurate  solution  of  it  is,  however,  absolutely  essential 
before  we  can  fairly  decide  upon  the  comparative  profitableness 
of  different  breeds,  varying  thus  in  weight  and  price.  To  this 
end  it  is  obviously  necessary  to  determine  the  quantity  of  food 
consumed  in  each  case  to  produce  a  given  amount  of  increase,  and 
the  money  value  of  such  increase  ;  and  it  is  as  a  contribution  to 
this  important  subject  that  the  account  of  the  experiments  already 
made  with  the  Sussex  and  Hampshire  Downs  is  now  presented 
to  the  reader ;  that  he  may  be  able  to  form  his  own  conclusions 
respecting  them,  the  results  will  be  given  in  full  detail. 

For  the  purposes  of  the  experiment  fifty  Hampshire  wether 
lambs  were  carefully  selected  at  Overton  fair  in  July,  1850,  by  a 
friend  to  whom  the  object  in  view  had  been  communicated,  and 
the  animals  arrived  at  Rothamsted  early  in  August. 

The  selection  of  fifty  Sussex  lambs  was  at  first  kindly  under- 
taken by  Mr.  Thomas  Ellman,  who  intended  to  procure  them  at 
Lewes  fair  in  September ;  but  having  been  erroneously  informed 
that  some  had  been  already  purchased,  he  did  not  do  so,  and 
eventually  fifty  Sussex  wether  lambs  were  selected  from  the  flock 
of  Mr.  H.  Sadler,  of  Mid  Lavant.  These  were  forwarded  to 
London  by  railway,  and  they  reached  the  farm  from  thence  on 
the  23rd  of  October. 

Up  to  this  time  the  Hampshires  had  been  fed  upon  pasture 
merely.     Both  lots  were  now  provided  with  a  portion  of  white 
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turnips  thrown  down  to  them  in  the  pasture ;  and  they  were  thm 
kept  until  the  exact  experiment  was  commenced. 

As  the  soil  on  the  farm  at  Rothamsted  is  heavy  and  not  well 
adapted  to  carry  stock  in  winter,  it  was  decided  that  the  experi- 
ment should  be  made  under  cover.  Accordingly,  on  November 
7th,  the  whole  of  the  animals  having  been  previously  weighted 
and  marked  on  that  day,  40  of  the  more  uniform  of  each  breed 
were  placed  side  by  side  upon  rafters  in  a  long  shed.  The  ten 
remaining  of  each  were  sent  into  the  field  with  the  rest  of  the 
fattening  flock. 

Witli  regard  to  the  selection  of  the  sheep  as  above  described,  it 
may  be  remarked  that  many  farmers  and  sheep-breeders  examined 
them  during  the  progress  of  the  experiment,  and  expressed  them- 
selves fully  satisfied  with  the  character  and  quality  of  both  the 
lots,  but  more  especially  with  the  Sussex  sheep,  which  were 
particularly  pure  and  uniform. 

The  dry  foods  selected  were   oil-cake  and  clover  chaff;  and 
these  were  given  to  the  two  lots  respectively  in  fixed  quantity, 
exactly  apportioned  to  the  average  weight  of  the  animals.     Thus 
the  40  Hampshires,  whose  average  weight  was  113j  lbs.,  had 
40  lbs.  of  oil-cake  and  40  lbs.  of  clover  chaff  per  day  ;  or  1  lb.  of 
each  of  the   two  foods  per  head  per  day.     But  the  40  Sussex 
sheep,  whose  average  weight  was  only  88  lbs.,  had  32  lbs.  of  oil- 
cake and  32  lbs.  of  clover  per  day  ;  or  rather  more  than  }  lb.  of 
each  food  per  head  per  day. 

Swedes  were  also  given  to  both  lots,  as  many  as  the  anixnals 
chose  to  eat,  but  from  stocks  which  had  been  previously 
weighed. 

During  the  progress  of  the  experiment  the  animals  were 
weighed  every  4  weeks,  and  always,  as  nearly  as  possible,  at  the 
ssime  period  of  the  day,  tlie  hour  chosen  being  from  10  to  12  A.lf., 
before  the  second  feed  in  the  day,  as  it  was  considered  that  at  that 
time  the  weights  would  probably  be  less  affected  by  irregularity 
in  the  contents  of  the  stomachs  and  intestines  of  the  animals  than 
at  any  other. 

In  Tables  I.  and  II.,  which  follow,  are  given: — 

The  weight  of  each  sheep  when  put  up,  Nov.  7th,  1850. 

The  increase  of  each  animal  between  each  period  of  weighing, 
and  the  weight  of  wool,  shorn  March  27th,  1851. 

The  total  increase  of  each  animal  (inclusive  of  wool). 

Their  final  weights,  both  inclusive  and  exclusive  ol  wool. 

Also,  in  the  12th  column  of  each  Table,  the  average  weekly 
gain  of  each  animal ;  and  at  the  foot  of  the  Tables  the  total  gain 
of  the  40  sheep  between  each  period  of  weighing,  and  the  average 
weekly  gain,  (Sec,  per  head  of  the  40  animals  during  the  same 
period. 


Comparative  Fattening  Qjtalitiet  of  Sheep.  417 


g 

1= 

m 

:5sHs?»alHIIsnlalli^iiill!iiilllfisi5lfiSss 

_ 

I' 

m 

sS 

izSslsislHS-ssssaSlsBisisnsi^RRSSsasSssasfes 

i 

m 

,-..,«....^.-.^,„»,-^.o=.-...«.«........-...,-«.. 

s 
i 

Si 

m 

_|,,aB-3««...«iN~2;«=.«2--^c««2  =  2i-s>="2i:32*2"'S='=' 

S3' 

m 

a2*53f-<»sS23:»-?rs5rjTS-5SS?=^;£jir35sg55i=-S 

1 

Jf 

111 

i>=?JS,-«f3,TS.-,-S^-.S??:S'».J,rs,r»JSeS;?S^,.E*S3«u.J 

i 

m 

i2='r:°=2SS2»2--=  =  ''»2"K2*''  =  2'="'*2='"-"'532*'"=3  =  '' 

i 

J-2!:=-='s="--r=--2--==2'"'-2--=-- s-:;—- 2»2 

s 

is- 

hm 

j.22'—-2S»-'-2'-"22-E''2="»2»"£*S''"3:S"'*'"-"=;"' 

i 

s» 

m 

|2««»at£»i22'=»=»~«<;""'2SSi:''!:;2a-::a"*»"— ""izas 

1 

»= 

m 

i="??=33=§==*3S31||£5KS'i25=2S|5S521^2S82|= 

J 

1 

--«.,,o-=.-x=.2--^2::2--:2ii3yS33?ll.i^i;S3SSSSSKSS5 

1 

11 

111 

ill 

418 


Comparative  FaUening  Q^al^iiei  of  Sheep. 


i^^5t?S^<^:s^£s??^^^^$^^§S8SS3S8SSi:$39^»99aS9SSSSS 


'h 


-<6    ®< 


5  R  ©^  9' 


3 


S 

ao 


.a 

s 


% 
& 


CO 


•k 

i 


o 

a 

I 
9 


^totoottocitntoc^ii^  — i^QO«oioao(oto^xtot»h>toio<oioakoaow^i«ioOk«DOk<ocooki 


2^  !f  oc5 
8  ''^  ■♦'  I— I 
h  A  3>  o,'C 

•-I     "^     <! 


J*  3ci^^^  =  »^ne)F^ao0a3ox-«ooox>ooi*-4^t^o)^a»OkoioioeoeQo>ieiait«MO 
^^  FH  r-«  •^  r-  r4  "^  1-^  FH  ^^p^»^^^  ^N  ^^  FH  v"  PH  ^N  ^^  »>«»^PH  mmtm^tm  rHr^W* 


C^  S^  &•«} 


li 


.fe; 


J^^t^'$^^'Si*o^^Sia^^^^*o^*ti'S'it^%ti^^^^<£^<S*tixo'S^^ltiyS^^'S'9 


aSpufi* 


t^  ^  0» -^  kO  »o  O  X  ^  «o  o  t»  ^  « t»  «o  Ok  c»o» 


J3  •-•  f-4  •-< 


9i»ioaka»ootxo<eoa»»-oft^aoao>^aDaDi 


^^^ 


3^ 


g  0  S  eufi 


B«0«Otr30*OCi3iOCO^I^(0>Ob>ie^t^XeO<0^0}tOt<*XtO'«X^t-i-i9)X*0*Q^^l«lO<eCQ 


gaSa.fl 


fl8t>.FHra^^<oxxtootdi>-^oio«oro^otoi-xeio>xeocotoiQiQiQOkOkXco<0«ai«to 

,fi  ^^  ^H  ^^  fH  ^h  ^h 


•  ciciMiOxr«oxeo^«^o^*oeQo^ot»0  9C4Xt<*ox^o»e4<er«>^t^o«-4aitf)<-iC9M 


5S.  i^ 

«  S  o 


i 


I 

i 

2 


^e4CO«rioiei--aoAo^e4m^iotot>aDOkO-4 


Sc33g3S32S&;S$S(?3S%8SI$%S9 


Comparative  Fattening  Qualities  of  Sheep,  419 

In  a  former  paper  on  Sheep-feeding,  in  this  Journal,  we  par- 
ticularly directed  attention  to  the  great  variation  in  the  rate  of 
increase  in  the  same  animal  at  different  periods,  and  also  of  dif- 
ferent animals  on  the  same  food,  however  carefully  selected  with 
regard  to  quality  and  uniformity.  It  is,  perhaps,  seldom  that 
animals  have  been  drawn  for  purposes  of  experiment  with  more 
care  than  in  the  instances  of  which  the  foregoing  tables  record 
the  results,  yet  we  have  scarcely  a  sheep  in  either  breed  which 
does  not  give  twice,  thrice,  or  more  times  as  great  an  increase  in 
gross  live  weight  at  one  period,  as  at  another  of  equal  length  ; 
whilst  taking  the  entire  period  of  the  experiment,  we  have  nearly 
double  the  increase  with  some  animals  as  with  others  by  their 
side,  and  having  ostensibly  the  same  description  and  qualities  of 
food  provided. 

The  variation  in  the  apparent  rate  of  gain  of  the  same  animal 
at  different  times,  is  largely  due  to  the  difference  in  the  amounts 
of  the  matters  of  the  food  retained  within  the  animal  at  the  differ- 
ent times  of  weighing,  and  to  obviate  error  from  this  cause  we 
have  only  to  extend  our  experiments  over  a  sufficient  length  of 
time  and  to  be  careful,  as  far  as  possible,  always  to  weigh  the 
animals  at  the  same  period  of  the  day,  and  under  similar  cir- 
cumstances as  regards  their  hours  of  feeding. 

With  respect  to  the  difference  of  result  shown  by  different 
animals,  having  professedly  the  same  allowance  of  food,  much  of 
it  is  doubtless  due  to  distinct  constitutional  tendency  to  fatten  or 
otherwise ;  yet  in  some  cases  it  no  doubt  depends  upon  a  real 
difference  in  the  food  consumed  by  individual  animals,  for  it  is 
impossible  to  secure  for  each  its  due  share  of  the  several  foods 
supplied ;  and  wherever  there  are  many  animals  kept  and  fed 
together,  there  are  always  some  who  exercise  a  kind  of  mastery 
over  the  rest,  and  if  they  do  not  eat  more  food  altogether  than  is 
allotted  to  them,  they  will  at  least  take  more  of  the  best  of  it  than 
is  their  share,  and  thus  reduce  the  fair  allowance  to  all  the  rest. 
By  this  cause,  indeed,  it  is  not  improbable  that  the  proper  feeding 
and  increase  of  some  animals  well  adapted  for  it  may  be  pre- 
vented ;  though  in  so  far  as  these  differences  are  really  due  to  the 
quantities  of  food  consumed  by  different  individuals,  it  is  obvious 
that  the  true  relation  of  food  to  increase  will  be  less  misstated  by 
the  gross  numerical  results  of  feeding  experiments,  than  would 
be  the  case  were  the  irregularities  entirely  owing  to  varying  con- 
stitutional capabilities  of  the  different  animals  to  grow  or  fatten 
upon  the  same  food. 

But  whatever  be  the  causes  of  these  variations,  the  figures  in 
the  tables  show  that,  notwithstanding  the  careful  selection  of  the 
animals,  we  have  among  the  Hampshire  sheep  a  difference  in 
their   average  weekly  gain  of  from  about  3f  lbs.  to  little  more 

2  £  2 
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than  2  lbs. ;  and  among  the  forty  Sussex  sheep,  of  from  little  mote 
than  2i  lbs.  to  less  than  1^  lb.  Indeed  the  tenor  of  all  pub- 
lished results  on  feeding  seems  to  show  that  these  fluctuatiou 
and  variations  are  the  rule  and  not  the  exception ;  and  the  fad 
of  them,  therefore,  should  lead  us  to  great  caution  in  drawing 
nice  conclusions  from  experiments  made  with  but  a  small  number 
of  animals,  and  extending  only  over  a  short  period  of  time.  We 
think,  however,  tliat  the  general  results  of  experiments  with  forty 
sheep  in  each  lot,  and  can'ied  on  for  a  period  of  26  weeks,  cannot 
be  considered  as  open  to  serious  objection  on  account  of  these 
irregularities. 

With  these   remarks   as  to   the  degree  of  reliance  which  we 
believe  our  results  may  fairly  claim,  little  further  comment  it 
necessary  upon  these  tables  of  mere  detail ;  but  we  would  suggest 
in  passing — besides  a  glance  along  and  across  the  columns  to 
show  the  fluctuations  alluded  to — an  inspection  of  the  columns 
showing  the    quantities    of  wool  obtained  from  each  sheep  of 
the  two  breeds  respectively,  and    also,  that  the  reader   should 
carry  his  eye  down  the  column  (No.  12)  of  each  of  the  tables, 
showing  the"  average  weekly  gain  of  each  animal^  and  also  along 
the  bottom  lines,  wherein  are  given  the  average  weekly  gain  per 
head  of  the  forty  sheep  during  the  several— chiefly  monthly — 
periods  of  the  experiment ;  he  will  thus,  by  an  easy  view,  gather 
a  pretty  clear  conception  of  the  average  rates  of  gain  of  the  two 
breeds  respectively. 

In  the  six  following  tables  are  given,  for  the  two  lots  of  sheep 
respectively : — 

In  Table  111.,   the  total  food  consumed,  and  totcU  increoK 
produced,  between  each  weighing. 

In  Table  IV.,  the  quantities   of  food  consumed  to  produce 
100  lbs.  increase  in  live  weight. 

In  Table  V.,  the  food  consumed  per  head  weekly. 

In  Table  VI.,   the  food  consumed  per  100 /A«.    live  weight 
weekly. 

In  Table  VII.,  ihe  average  increase  in  weightper  head  weekly. 

And  in  Table  VIII.,  the   average   ijicrease  in   weight  per 
100  lbs.  weekly.  '^ 
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(Quantities  ^ren  in  Fonads.) 
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Tabi^  IV. 

,e  Quantities  of  Food  cnoBumed  during  each  period  to  produce  100  lbs.  Increaieiiiliva 
Height,  by  each  lot  of  Sheep. 
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Table  V. 
Showing  the  Average  Weekly  Consumptioii  of  Food  per  Head  for  each  period  of  the  Ezpe 

(Quantities  given  in  Pounds  and  Ounces.) 


Periods. 


Itetween  Nov.     7  and 


•  * 
» t 

t » 

» » 
t » 


Pec.  5 
Jan.  2 
Jan.  30 
Feb.  27 
Mar.  27 
Apr.  24 


»» 
»» 
If 
>i 
»» 


of  the  Experiment 


Length 
lime. 


Oilcake. 


Hampshire.      Sussex. 


Weeks. 

Dec.    5 

4 

Jan.     2 

4 

Jan.  30 

4 

Feb.  27 

4 

Mar.  S7 

4 

Apr.  24 

4 

Ma;    8 

2 

periods 

26 

lbs. 

7 
7 
7 

7 

10* 
lOi 


8 


Clover  Hay. 


Hamp&hire. 


lbs. 

oz. 

6 

7 

5 

7 

5 

7 

5 

7 

5 

4 

8 

0 

8 

0 

6 

3 

lbs. 
7 
7 
7 

7 

«v 

4 

7 

7 


Su 


lbs.  OS. 
5    7 


5 
5 
5 
5 

7 
7 


7 
7 
7 
7 
0 
0 


5  14 


Svsd4 


Hampshire. 


lbs.  OS. 

t(7    8 

85    9 

96  12 

US    2 

114    4 

1j5    9 

112    4 


106  10 


Table  VI. 

Showing  the  Average  Weekly  Consumption  of  Food  per  100  26s.  live  Weight  of  Animi 

each  penod  of  the  Experiment. 

(Quantities  given  in  Pounds  and  Ounces.) 


Periods. 

Length 

ot 
Time. 

Oilcake. 

Clover  Hay. 

Swed 

Hampshire. 

Sussex. 

Hampshire. 

Sossex. 

Hampshiie. 

Between  Nov.    7  and  Dec.    5 
,,      Dec.      5     ..    Jan.    2 
.,      Jan.      2    ,.     Jan.  30 
,.      Jan.    30     „     Feb.  27 
,,      Feb.    27     „     Mar.  27 
,,      Mar.   27     „     Apr.  24 
,,      Apr.  24     „     May    8 

Weeks. 
4 

4 
4 
4 

4 
4 

2 

ll>s.     oz. 
5    Hi 
5      Gi 

5  1 
4    lU 

4  7 

6  2i 

5  131 

lbs.  oz. 
5    13i 
5      5i 

5  01 
4     12 

4  8 

6  4 

5  VM 

lbs.    oz. 
6    I4i 
5      6i 
5      1 
4    Hi 
4      7 
4      li 
3    14i 

lbs.  OS. 
5    13i 
5      hi 
5      Of 
4    12 

4  8 

5  7 

6  li 

lbs.   OS. 

78  lOi 
66      61 
69     la 
77      5i 
71      4i 

79  1 
62      9i 

Avemge  for  the  entire  period  \ 
of  the  Experiment .     .     .  ) 

20 

5      6 

5    6 

4    12i 

5      2 

71      7 

Table  VII. 

Showing  the  Average  Weekly  Increase  per  Head  during  each  period  of  tfa« 

Experiment. 

(Quantities  given  in  Pounds  and  Ounces.) 


Periods. 


between  Nov.    7  and  Dec.    5 


f » 

•  > 

•  • 


Dec.  5 
Jan.  2 
Jan.  30 
Feb.  27 
Mar.  27 
Apr.    24 


» 


Jan.  2 
Jan.  30 
Feb.  27 
Mar.  J7 
Apr.  24 
May   8 


Average  for  the  entire  period  ^ 
of  the  Experiment       .     .  3 


Length 

of 
Time. 


Weeks. 

4 
4 
4 
4 
4 
4 
9 


90 


Hampshire. 


Ibi.  oz. 
2    11 


2 
9 
2 
2 
2 
3 


6i 

{\ 

12i 
14 

6i 

loi 


2    12 


Suasex. 


lbs.  OS. 

2  8f 

1  11 

1  5 

2  0| 

1  3i 

2  12i 

3  3i 


2    II 
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Table  VIII. 

Showing  the  Average  Weehlif  Increase  per  100  ^s.  live  Weight  for  each  period  of  the 

Experiment. 

(Quantities  given  in  Pounds  and  Ounces.) 


Periods. 


'  Between  Nov.    7  and  Dec.   5 
Dec.     5    M    Jan.    2 


Jan.  2 
Jan.  30 
Feb.    27 


*> 


Jan.  80 
Feb.  27 
Mar.  27 


Mar.   27    „    Apr.  24 
Apr.   24    „    May    8 


Averase  for  the  entire  period  ) 
of  the  Experiment      .     .  3 


Length 

of 
Time. 


Weeks. 


26 


Hampshire. 


lbs.    OB. 

2      4 


131 
Hi 


1     14 
1     13 


1 
2 


Oi 


1     14 


Sussex. 


lbs.  OS. 

2  Hi 

1  lot 

I  31 

1  13 

1  0 

2  Ci 
1  21 


1     10| 


Note. — It  may  aid  the  reader  in  fining  a  clearer  idea  of  the  plan  and  object  of 
Tables  IV.,  VI.,  and  VIII.,  and  assist  in  his  understanding  of  their  results,  if  the 
following  illustration  of  the  mode  in  which  they  are  obtained  be  added. 

In  Table  IV.,  and  during  the  first  period  of  4  weeks,  between  November  7th  and 
December  5th,  it  will  be  seen  that  the  Hampshire  sheep  are  said  to  consume  261  lbs. 
1  oz.  of  oilcake,  261  lbs.  1  oz.  of  clover  hay,  and  3263  lbs.  of  swedes,  to  produce 
100  lbs.  increase  in  live  weight.  Now  in  Table  III.  it  will  be  found  that  during 
the  same  period  there  were  consumed  1120  lbs.  of  oilcake,  and  that  the  increase 
obtained  amounted  to  429  lbs.    Then  we  say — 

Increase.      Oilcake.  lbs. 

As  429     :     1U20     ::     100     :     261 
100 


429  )  112000  (261  lbs.  of  oilcake  consumed  to  produce 
858  100  lbs.  of  increase  in  live  weight. 

2620 
2574 


460 
429 


31 


The  261  lbs.  1  oz.  of  clover-hay  is  obtained  in  the  same  way,  thus: — 


lbs. 


100    :    261  of  clover  consumed  to  produce  100  llw.  of 


lbs. 


Increase.        Clover. 
As  429     :     1120     :: 
increase  in  live  weight. 
And  so  with  the  swedes  :• 

Increase.        Swedes. 

As  429  :  14,000  : :  100  :  3263  of  swedes  consumed  to  produce  100  lbs. 
of  increase  in  live  weight. 

I  n  the  same  way  like  results  are  obtained  for  all  the  other  periods. 

In  Table  VI.  we  find  that  the  Hampshire  sheep  during  the  first  period,  between 
November  7th  and  December  5th,  are  said  to  consume  weekly  5  lbs.  14^  oz.  of  oil- 
cake, 5  lbs.  14j  oz.  of  clover-hay,  and  73  lbs.  lOj  oz.  of  swedes,  for  every  100  lbs. 
of  their  weight  during  the  same  period.  To  determine  the  weight  of  the  forty 
Hampshire  sheep  during  this  first  period,  their  weight  at  the  beginning  of  it — 
which  is  4538  lbs.— is  added  to  their  weight  at  the  end  of  it,  viz.  4967  lbs.,  and 
gives  9505  lbs.,  and  then  this  sum  divided  by  2  gives  4752*5,  which  is  considered 
to  be  the  niecui  weight  of  the  40  Hampshire  during  the  first  period.  It  is  this  mean 
weight  of  4752 '  5  lbs.  that  is  supposed  to  consume  the  1 120  lbs.  of  oilcake,  1 120  lbs. 
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In  Tabic  III.  we  have  the  total  food  consumed  and  the  total 
increase  by  each  lot  of  40  sheep  between  each  period  of  weighings 
and,  as  might  be  expected  from  the  very  different  weights  of  the 
animals  of  the  two  breeds  respectively,  the  amounts,  both  of  food 
and  increase  Vithin  a  given  time,  are  always  much  greater  in  the 
case  of  the  Hampshire  than  in  that  of  the  Sussex  sheep.  Bat 
from  the  results  as  arranged  in  this  Table  it  cannot  be  ascertained 
in  which  of  the  two  breeds  a  given  amount  of  food  has  produced 

of  clover-hay,  and  14,000  lbs.  of  swedes,  before  referred  to,  as  given  in  Table  III.; 
and  to  bring  these  quantities  to  a  weekly  period,  instead  of  a  mimthlj  ooe^  m 
have  only  to  divide  each  of  them  by  4.    Then  we  say : — 
Mean  weight.  0il*cake.  lbs.    oi. 

As  4752*5  280    ::     100    :     5    14^ 

100 


4752*5  )  28000-0  (  5  lbs.  14^  oz.  of  oilcake  consumed  weekly 
237625  per  100  lbs.  live  weight  of  ammaL 


42375 
16 

4752*5  )  678000  (  14j 
47525 


202750 
190100 


12650 
In  the  same  way  we  say — 

Mean  weight.      C'lover  Ibn.  oz. 

As  4752*5    :    280    :  :    100    :     5   1 4f  of  clover  consumed   per  100  lbs.  live 

weight  of  animal. 

And  so  on  with  the  swedes- 
Mean  weight.        Swedes.  lbs.  ox. 
As  4752*5    :     3500    :  :     100    :    73  1  Of  of  swedes  consumed  per  100  Iba.  live 

weight  of  animal. 
And  so  on  for  the  other  periods. 

In  Tabic  VIII.  the  Hampshire  sheep  are  said  to  give  a  weekly  increase  in  wei^t 
of  2  lbs.  4  oz.  upon  each  100  lbs.  of  their  weight,  during  the  first  period,  elapsing 
between  November  7th  and  December  5th.  To  get  this  result  the  same  mean 
weight  is  used  as  before,  and  the  increase  during  this  period,  viz.  429  lbs.,  is 
divided  by  4  to  bring  out  the  result  per  week,  instead  of  per  month.    Then  we 

say: — 

Mean  weight.               Increase.  lbs.   os. 

As  4752-5            107*25  ::     100           2    4  =  the  weekly  increase  per 

100  100  lbs.  live  weight  of  animal. 

4752-5  )  10725-00  (  2 
95050 


12200 
16 


4752-5  )  195200  (  4 
190100 


And  the  results  for  the  other  periods  ai-e  obtained  in  the  same  way.  We  have 
given  our  methods  of  preparing  these  Tables  in  detail,  as  we  think  it  would  be 
advantageous  for  others,  who  are  engaged  in  feeding  experiments,  to  employ  them. 
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the  greater  increase  ;  or,  what  is  the  same  thing,  in  which  case  a 
given  quantity  of  increase  is  obtained  at  the  cost  of  the  least  con- 
sumption of  food.  This  important  point  is  brought  clearly  to 
view  in  Table  IV.,  but  before  passing  to  the  consideration  of  it, 
it  will  be  well  to  make  one  or  two  remarks  on  some  points  which 
are  sufficiently  obvious  in  Table  III. 

It  has  before  been  said  that  the  dry  foods  were  allotted  to  the 
two  breeds  in  fixed  quantities,  exactly  in  proportion  to  the  weight 
of  animals  in  each  respectively,  and  hence  the  uniformity  in  the 
quantities  of  oil-cake  and  clover  consumed  during  most  of  the 
monthly  periods.  It  will  be  seen,  however,  that  during  the 
period  commencing  with  March  27  th,  when  the  animals  were 
shorn,  the  quantity  of  oil-cake  is  increased  to  both  lots  by  one 
half  the  previous  allowance.  This  it  was  thought  well  to  do  as 
the  animals  progressed  ;  but  by  the  mistake  of  the  attendant  the 
ration  of  clover  also  was  increased  to  the  Susses  sheep  at  the 
same  time  by  being  made  equal  to  that  of  the  Hampshires ;  and 
it  is  remarkable,  as  shown  in  the  last  two  columns  of  the  Table, 
that  in  this  period  of  an  excess  of  clover  in  favour  of  the  Sussex 
sheep,  they  gave  a  higher  increase  than  the  Hampshires,  though 
they  did  so  at  no  other  period  of  the  experiment.  It  should  at 
the  same  time  be  noticed  that,  in  the  period  immediately  preced- 
ing this,  the  one  of  more  than  usual  increase  in  the  Sussex  sheep, 
they  had  gained  much  less  than  their  average  amount,  so  that 
much  of  the  subsequent  higher  rate  of  gain  may  in  reality  be 
considered  as  only  compensatory,  rather  than  as  due  entirely  to 
the  increased  allowance  of  clover.  Indeed,  the  results  of  these 
two  consecutive  periods  afford  a  striking  instance  of  the  fluctua- 
tions in  the  apparent  progress  of  animals,  as  indicated  by  their 
weight  taken  at  short  intervals  of  time. 

A  glance  at  the  columns  giving  the  swedes  consumed  will 
show  that  there  was  with  both  breeds  a  gradual  increase  in  the 
quantity  eaten  as  the  experiment  proceeded  ;  and  it  is  remarkable 
too,  that  this  increase  in  the  amount  of  swedes  is  in  both  cases 
much  greater  in  the  period  commencing  March  27th,  when  the 
animals  lost  their  wool,  than  at  any  other  time  during  the  course 
of  the  experiment,  notwithstanding  that  it  was  at  this  period  that 
the  allowance  of  dry  food  was  also  considerably  increased.  The 
increased  consumption  during  the  other  periods  is  probably  in 
some  part  due  to  a  depreciation  in  the  quality  of  the  turnips  as 
the  season  advanced,  and  not  to  be  attributed  entirely  therefore  to 
the  increased  requirements  of  the  animals.  They  would,  it  is 
true,  probably  require  more  per  head  as  they  increased  in  size 
and  weight,  but  not  proportionally  to  their  increase  of  weight,  for 
we  shall  presently  see^  on  reference  to  Table  VI.,  that,  excepting 
immediately  after  the  animals  lost  their  wool,  the  quantity  con- 
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sumcd  per  100  lbs,  live  weight  was  rather  lessened  than  increased 
as  the  experiment  advanced  and  the  sheep  approached  maturitj. 

Turning  now  to  Table  IV.  we  have  a  view  of  the  conmaratne 
productive  effects  of  the  food  in  the  two  cases,  during  the  different 
periods,  so  far  as  the  fluctuating  weights  of  the  animals  daring 
such  short  intervals  can  be  taken  as  the  basis  upon  which  to  cal* 
culate  it ;  but  a  glance  down  the  columns  of  the  Table  will  show 
that  no  single  period  could  be  taken  in  itself  as  giving  a  faii^  point 
of  comparison  between  the  two  breeds  in  this  respect. 

It  is  seen  tliat  in  some  of  the  intervals  the  Sussex  sheep  con- 
sumed the  least  food  to  produce  a  given  quantity  of  increase^  but 
in  the  majority  of  the  cases  the  Hampshires  had  the  advantage; 
and  the  final  result,  as  shown  in  the  bottom  line  of  the  Table,  ii, 
that  to  produce  100  lbs.  increase  of  live  weight  the  Sussex  sheep 
required  20^  lbs.  more  oil-cake,  42^  lbs.  more  clover  chaff,  and 
145  lbs.  more  swedes  than  the  Hampshires.  This  is  shown  in 
the  summary  of  Table  IV.  given  below ;  but  it  remains  to  be 
seen  as  we  proceed,  whether  the  increase  of  the  Sussex  sheep  was 
of  such  an  increased  value  as  to  compensate  for  this  greater  quan- 
tity of  food  required  to  produce  it. 

Table  IX. 

Showing  the  average  Food  consumed  to  produce  100  increase  daring  the  enGre 

period  of  26  Weeks. 


Sussex. 
Hants  , 


More  food  required! 
by  Sussex  sheep  I 


OUcake. 

llM. 

314 

OS. 

4 

294 

0 

20     4 


Clover. 


lb*.     OS. 
304       3 

259     12 


44 


Swedes. 


lbs. 
4086 

3941 


145 


In  Table  V.  are  given  the  average  quantities  of  food  consumed 
per  head  weekly  during  each  period  of  the  experiment,  and  of 
course  the  same  relationship  of  figures  will  here  be  found  as  in 
'i'able  III.,  wherein  are  given  the  quantities  consumed  by  40 
sheep  per  month  ;  but  the  lessened  numbers  in  Table  V.  wfll  be 
more  easily  studied.  However,  some  of  the  chief  points  of 
interest  embodied  in  the  facts  of  this  Table  are  more  clearly 
brought  out  in  Table  VI.,  immediately  succeeding  it,  in  which 
are  given  the  quantities  consumed  weekly  per  100  lbs.  instead  of 
per  head.  Contrasting,  however,  the  results  of  the  two  Tables  V. 
and  VI.,  we  find,  as  has  already  been  alluded  to,  that  although 
there  is  with  both  breeds  something  like  a  constant  increase  in 
the  iunount  of  food  consumed  per  liead  as  the  experiment  pro- 
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ceeded,  yet  excepting  immediately  after  the  animals  had  lost 
their  wool,  there  is  a  disposition  to  decrease  rather  than  increase 
in  the  rate  of  consumption  of  food,  when  calculated  per  100  lbs, 
weight  of  animal  instead  of  per  head. 

Comparing  now  one  breed  with  the  other,  we  find  that  the  two 
lots  consumed  very  different  quantities  of  food  per  head  weekly, 
but  the  quantities  consumed  weekly  per  100  lbs.  are,  as  given  in 
Table  Vt.,  almost  identical  for  the  two  breeds.  Thus,  taking  the 
average  of  the  entire  period  of  the  experiment,  as  given  in  the 
bottom  line  of  Table  VI.  we  have,  both  for  Hampshire  and 
Sussex,  the  same  amount  of  oil-cake  consumed  per  100  lbs.  per 
week,  of  clover  5  ounces  more,  and  of  turnips  2i  lbs.  less  by  the 
Sussex  sheep  than  by  the  Hampshire  ; — quantities  which,  when 
the  great  difference  in  the  proportions  of  water  contained  in  these 
two  foods  is  considered,  may  be  calculated  as  yielding  almost 
identical  quantities  of  solid  food  to  the  animals^  and  therefore, 
as  for  all  practical  purposes  neutralising  each  other.  As  has 
alreatly  been  said,  the  swedes  were  in  both  cases  given  ad  libitum^ 
thus  allowing  the  animals  to  fix  their  own  limits  of  consumption 
according  to  the  requirements  of  the  system  ;  we  conclude,  there- 
fore, that  the  natural  requirements,  whatever  they  may  be,  are, 
under  equal  circumstances,  the  same  for  both  breeds.  It  may  be 
interesting  here  to  observe,  that  numerous  experiments  on  the 
feeding  of  th^e  various  animals  kept  upon  the  farm  clearly  show 
that  this  natural  limit  of  consumption,  as  fixed  by  the  animals 
themselves,  is  determined  far  more  by  the  amount  supplied  in 
the  food  of  those  constituents  which  are  termed  the  respiratory 
and  fat-forming  principles,  than  by  that  of  the  nitrogenous  ones. 
Indeed,  we  have  frequently  found  that  whilst  in  a  set  of  compa- 
rative experiments  the  quantity  consumed  of  the  former  has  been 
all  but  identical  in  the  different  cases,  that  of  the  latter  has  varied 
as  much  as  from  one  to  two,  or  more. 

But  we  must  not  enter  further  into  this  interesting  question  in 
this  place,  though  we  have  many  facts  relating  to  it  which  we 
hope  to  publish  shortly,  in  connection  with  the  subject  of  feeding 
generally. 

From  Table  VI.  we  haveleamt,  then,  that  the  Hampshire  and 
Sussex  sheep  consumed  identical  quantities  of  food  in  relation  to 
their  weight ;  but  in  Table  IV.  we  have  seen  that  the  Hampshire 
sheep  gave  more  increase  for  this  food  than  the  Sussex,  for  in 
producing  100  lbs.  of  increase  the  Sussex  has  consumed  nearly  7 
per  cent,  more  oil-cake,  17^  per  cent,  more  clover,  and  3|  per 
cent,  more  swedes  than  the  Hampshires. 

In  Table  VII.  we  have  the  average  weekly  gain  per  head  of 
the  two  breeds,  and  it  is  worthy  of  remark  that  these  sheep,  of 
superior  quality,  as  those  of  both  breeds  undoubtedly  were,  of 
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their  kind,  supplied  with  a  liberal  allowance  of  food,  and  pro- 
tected from  the  weather,  should  in  neither  case  reach  an  average 
gain  of  3  lbs.  per  head  per  week,  that  of  the  Hampshires  being 
2|  lbs.  and  that  of  the  Sussex  scarcely  2  lbs.  2  oz.  Bj  this 
remark  we  do  not  mean  to  imply  that  the  result  is  less  than  was 
to  be  expected ;  on  the  contrary,  we  believe  the  animals  in  both 
cases  to  have  done  exceedingly  well,  more  so  indeed  than  is 
usual ;  but  we  wish  to  fix  the  attention  of  the  reader  upon. these 
quantities,  because  we  know  that  many  entertain  exaggerated 
opinions  as  to  the  rate  of  increase  of  fatting  sheep  which  closer 
attention  to  weights,  and  extending  their  trials  to  a  greater  num- 
ber of  animals,  and  over  longer  periods  of  time,  would,  we  are 
persuaded,  dissipate. 

But  as  to  this  point  of  average  weekly  gain,  like  those  already 
discussed,  a  clearer  conception  will  be  gathered  where  the  quan- 
tity is  given  per  100  lbs.  w^eight  of  animal  instead  of  per  head. 
This  is  done  in  Table  VIII. 

In  Table  VIII.,  then,  we  see  that  in  the  case  of  neither  breed 
have  we  an  average  increase,  for  the  entire  period,  of  two  per  cent 
per  week  upon  the  weight  of  animal ;  that  upon  the  100  lbs. 
being  for  the  Hampshires  only  1  lb.  14  oz.,  and  for  the  Sussex 
sheep  only  1  lb.  lOf  oz. !  A  glance  down  the  columns  of  the 
Table  will  show  indeed  for  both  lots  of  sheep,  that,  during  the 
whole  period  of  the  experiments,  they  reached  but  twice  an  in- 
crease of  2  per  cent,  per  week.  One  of  these  periods  of  high 
gain  was,  in  the  case  of  both  breeds,  at  the  very  commencement 
of  the  experiment,  when  therefore  the  change  from  store  to  fatting 
food  was  likely  to  show  more  than  an  average  result ;  the  other 
instance  of  high  gain  in  the  Sussex  sheep  was  at  the  time  of  the 
increased  quantity  of  clover ;  with  the  Hampshire  it  was  during 
the  last  fortnight  of  the  experiment,  and  was  then  only  2  lbs. 
Of  oz. ;  whilst  the  high  increase  of  the  Sussex  sheep  in  the  pre- 
vious period  was  in  the  next  reduced  to  only  1  lb.  2f  oz. 

To  repeat — with  neither  breed  was  there  an  increase  of  3  lbs. 
per  head  per  week  during  the  fatting  process,  and  with  neither 
was  there  a  weekly  increase  of  2  per  cent,  on  the  live  weight,  that 
on  the  Hampshires  being  1  lb.  14  oz.,  on  the  Sussex  only  1  lb. 
lOj  oz. ;  in  favour  therefore  of  the  Hampshire  sheep  in  this 
respect  by  3]  oz.,  or  about  one-eighth  of  the  whole  amount. 

The  next  point  of  comparison  between  the  two  breeds  is  as  to 
the  amounts  of  wool  obtained  from  each. 

The  quantities  of  wool  shorn  from  each  individual  sheep  are 
given  for  the  two  breeds  respectively  in  Tables  I.  and  II.,  but  a 
summary  of  the  figures  of  those  Tables  is  here  brought  to 
view : — 
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Table  X. 


Wool  ■horn  from  the  Hamp-  ) 

shires,  March  27      .     .  i 

Wool  shorn  from  the  Sussex,  ) 

March  27      ....  J 


I 


Difiference. 


Total  Amottut 

from 
the  40  Sheep. 


lbs. 
250f 

225 


25} 


Average 
per  Head. 


lbs.     ox. 
6      4 

5     10 


0     10 


Proportion  of 

Wool  to  100  lbs. 

Live  Weight 

of  Animal. 


3-77 


4-57 


0-80 


The  larger  sheep,  the  Hampshire,  gives  then  an  average  of  &\ 
lbs.  of  wool  per  head,  and  the  smaller  one,  the  Sussex,  5  lbs. 
10  oz.  If,  however,  we  consider  these  quantities  in  relation  to 
the  weights  of  the  animals  at  the  time  they  were  shorn  respec- 
tively, we  see,  as  in  the  3rd  column  of  the  Table,  that  the  Hamp- 
shire, though  probably  by  some  weeks  an  older  sheep,  gives  only 
3'  77  per  cent.,  or  3i  lbs.  of  wool  per  100  lbs.  weight  of  animal, 
whilst  the  Sussex  gives  4*57  per  cent.,  or  rather  more  than  4^  lbs. 
of  wool  upon  every  100  lbs.  live  weight.  The  quality  of  the 
wool  of  the  Sussex  sheep  is  also  rather  superior  to  that  of  the 
Hampshire,  but  to  this  point  we  shall  presently  recur. 

The  result  is,  then,  that  the  Sussex  sheep,  with  a  live  weight  of 
only  about  three-fourths  that  of  the  Hampshire,  has  given  nine- 
tenths  as  much  wool,  which  is  equivalent  to  one-fifth  more  wool 
yielded  by  the  Sussex  sheep  upon  an  equal  live  weight  of 
animal. 

It  is  said  that  although  the  Sussex  sheep  does  not  come  so 
early  to  maturity  as  the  Hampshire,  yet,  when  fit  for  the  butcher, 
not  only  does  it  give  a  larger  proportion  of  carcass  and  less  of 
offal,  but  that  the  price  of  the  meat  is  higher,  and  also  that  of  the 
wool,  and  sufficiently  so  to  compensate  for  any  disadvantages  in 
other  respects.  But  before  entering  upon  the  question  of  the 
money  result  of  the  experiment,  we  will  give  the  particulars  of 
the  proportions  of  carcass  and  of  loose  fat,  &c.,  of  some  of  the 
animals,  which  were  killed  at  home  with  a  view  of  deciding  upon 
the  comparative  qualities  of  the  two  breeds  in  these  respects. 

It  was  our  object,  indeed,  so  to  complete  the  experiment  that, 
as  far  as  possible,  it  should  include  a  comparison  of  the  degree  of 
maturity  of  the  animals,  and  the  money  result  up  to  the  time  to 
which  we  have  already  brought  this  Report,  and  also  give  some 
information  as  to  the  relative  productive  .qualities  of  the  two 
breeds  under  a  more  lengthened  course  of  feeding.  With  this 
view  it  was  determined  to  kill  16  of  each  lot  at  home,  and  send 
the  carcasses  to  Newgate  Market — to  send  16  of  each  alive  to 
Smithfield,  and  to  feed  the  remaining  8  of  each  until  Christmas. 
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The  selection  of  the  animals  so  as  satisfactorily  to  meet  the 
points,  as  above  described,  was  somewhat  difficulty  but  the  plan 
adopted  was  as  given  below. 

With  respect  to  the  first  lot  of  16  of  each  breed  to  be  killed  at 
home,  the  object  was  to  draw  those  animals  for  this  purpose  which 
had  shown  the  two  extremes  as  to  rate  of  increase,  as  well  as 
some  which  seemed  to  have  the  average  qualities  of  the  breed  to 
which  they  belonged  in  this  respect.  Those  taken  were  there- 
fore— 

Tlie  4  of  largest  increase  ; 

Tlie  4  of  smallest  increase ;  and 

The  8  which  had  given  an  increase  nearest  the  average  of 
the  40. 

The  16  to  be  sold  alive  comprised  the  8  of  the  next  largest 
and  the  8  of  the  next  smallest  increase  to  those  of  the  two  extreme 
lots,  just  mentioned. 

And  the  8  to  be  fed  on  till  Christmas*  were  the  4  of  the  next 
larger  and  the  4  of  the  next  smaller  increase  to  those  allotted  as 
last  described,  so  that  these  sheep  were  intermediate  in  point  of 
rate  of  increase  between  the  16  to  be  sold  alive  and  the  8  of 
medium  increase  to  be  killed  at  home. 

The  following  summary  will  show  to  what  extent  tliis  noiethod 
of  selection  gave  a  fair  average  of  quality  in  each  lot  as  to  increase, 
and  produce  of  wool : — 

Table  XI. 


Increase 

per  Head 

including  Wool. 

Wool 

per  Head 

(Shorn  March  27) 

Original  Weight 
NoTember  7. 

Final  Weight 
Maya, 

without  Wool. 

Hants. 

Sussex. 

Hants. 

Sussex. 

Hants. 

Soaaex. 

Hants. 

SOMPX. 

Mean  of  the  16  killed  at) 
home 5 

Mean  of  the  16  sold  alive 

Mean  of  the  8  to  he  fed  1 
till  Christmas     .  .   .  j 

lbs. 
71*5 

68*  1 

68*5 

lbs. 
52-8 

52 '5 

53'0 

lbs.  oz. 

5  IH 

6  8 
6       6 

lbs.    oz. 
5     10 

5     10 

5     10 

lbs. 
113*3 

113-2 

114-2 

lbs. 
88'ft 

89'8 

83-2 

lbs. 
178*9 

174*2 

176-4 

lbs. 
ISS'S 

137-0 

130*6 

Mean  of  the  40  Hanta) 
and  SasHex  .  .  .  .  ) 

69*5 

52-7 

6       4 

5     10 

113*4 

68-0 

176*  6 

lU-4 

It  would  be  difficult  to  devise  a  method  of  selection  which 
should  give,  both  within  each  lot,  and  between  lot  and  lot  of  each 
breed,  the  average  qualities  possessed  by  the  whole ;  but  taking 


*  At  the  time  we  are  correcting  for  the  press  (October  1851)  the  trial  in  reference 
to  these  animals  is  of  course  not  yet  completed,  so  that  the  results  must  be  reserved 
for  some  ftiture  occasion. 
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s  our  ground  of  selection  the  point  of  the  rate  of  increase,  which 
s  certainly  an  important  character  in  a  fatting  animal,  we  have  at 
east,  as  regards  this  point,  ohtained  a  considerable  degree  of 
iniformity  in  the  average  of  each  lot,  as  compared  with  that  of  the 
vhole.  The  chief  exception  is  the  first  lot  of  the  Hampshires, 
ind  the  high  average  weight  of  increase  here  seen  is  due  to  the 
excessive  rate  of  gain  of  the  4  largest  animals  of  this  breed ;  and, 
IS  will  be  seen,  the  selection  according  to  increase,  which  has 
:hus  drawn  out  these  animals  for  killing,  has  satisfactorily  led 
o  an  explanation  of  their  comparatively  rapid  gain  in  weight. 
Three  out  of  the  four  of  them  were,  indeed,  what  are  termed 
'riggs,"  or  were  only  half- castrated,  and  hence  they  grew  in 
Tame  enormously.  They  would,  doubtless,  be  masters  of  all 
he  other  sheep,  and  always  secure  the  lion's  share  of  food,  or  at 
east  make  whatever  selection  of  it  they  chose. 

Another  benefit  of  the  mode  of  selection  adopted  was,  that  as 
'tUe  of  increase  is  really  the  great  question  at  issue,  we  by  this 
neans  secured  for  killing  at  home,  and  taking  the  weights  of  all 
:he  parts,  those  animals  in  which  the  maximum,  the  minimum, 
md  the  mean  tendency  to  increase  had  been  manifested,  so  that 
if  there  were  any  clearly  defined  connection  between  the  rate  of 
increase  on  the  one  hand,  and  the  relation  of  dead  weights  to  live 
)n  the  other,  this  seemed  likely  to  be  brought  to  light  in  the 
'esults. 

In  the  following  Table  are  given  some  of  the  main  .particulars 
»f  the  animals  whilst  alive,  by  the  side  of  those  obtained  on 
Lining  them:  — 
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In  the  columns  of  increase  the  very  great  increase  of  the  first 
iree  Hampshires,  to  which  allusion  has  already  been  made, 
lands  out  prominently,  and  it  amounts  to  an  average  of  3f  lbs. 
>er  head  per  week. 

In  the  case  of  both  the  breeds,  the  second  lot,  or  the  four  of 
.east  increase,  gave  an  amount  of  gain  little  more  than  half  that 
^f  the  lot  preceding  it.  On  the  other  hand,  in  the  list  of 
medium  increase,  the  8  of  each  breed  give  among  themselves 
respectively  almost  identical  amounts  of  increase.  We  have  thus, 
BLS  was  desired,  among  the  16  animals  chosen  to  be  killed,  great 
diversity  as  to  rate  of  increase,  though,  as  we  have  already  seen, 
and  as  the  summary  at  the  bottom  of  the  Table  shows,  an  average 
not  differing  widely  from  the  average  of  the  40.  But  it  would 
seem  that,  so  far  as  the  particulars  given  in  Table  XII.  can  indi- 
cate it,  the  animals  thus  brought  together  in  each  lot  as  having 
increased  at  equal  rates,  had  developed  but  few  other  distinctive 
characters  in  common.  Thus,  first  taking  a  glance  at  the  column 
giving  the  amounts  of  wool  shorn  from  these  animals  which  were 
drawn  out  for  killing,  we  shall  see  a  very  great  irregularity  in  its 
quantity  per  head  within  each  of  the  lots  of  nearly  equal  rate  of 
increase,  and  this  remark  applies  pretty  equally  to  both  breeds ; 
nor  is  the  difference  much  less  prominent  among  the  8  animals 
of  great  regularity  as  to  rate  of  increase  than  with  the  two  lots  of 
4  each,  showing  respectively  extreme  and  opposite  qualities  in 
this  respect.  The  differences  are,  however,  not  quite  so  marked 
among  the  8  Sussex  sheep  of  medium  rate  of  increase  as  among 
the  corresponding  8  of  the  Hampshire  breed. 

Next,  as  to  the  proportion  of  dead  weight  to  live,  whether  we 
take  the  per-centage  of  carcass  in  the  gross,  or  in  the  fasted  live 
weight,  we  find  in  both  breeds  an  almost  equal  irregularity  among 
the  animals  of  nearly  equal  increase ;  though  in  both  breeds  the 
differences  are  certainly  less  among  the  8  animals  of  more  average 
quality  than  with  either  of  the  other  lots. 

But  if  we  take  the  mean  results,  as  given  at  the  foot  of  the 
Table,  we  see  that  the  three  lots  respectively  of  largest,  of 
smallest,  and  of  medium  increase  give  very  nearly  equal  pro- 
portions of  carcass ;  and,  comparing  the  one  breed  with  the 
other  in  this  respect,  we  have  a  still  nearer  identity. 

With  regard  to  the  point  of  inside  or  loose  fat,  it  is  remarkable 
that  there  is  in  both  breeds  as  wide  a  range  of  difference  among 
the  8  animals  of  medium  and  nearly  equal  rate  of  increase,  as 
among  the  individuals  of  either  of  the  other  lots  The  differences, 
indeed,  in  the  proportion  of  inside  fat  are  much  greater  between 
the  individual  animals  of  the  several  lots  than  between  the  averages 
either  of  the  different  lots  of  the  same  breed  or  of  the  different 
breeds.     To  this  remark  the  4  largest  Hampshires  are  somewhat 
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exceptional,  the  individuals  composing  it  giving  very  nearly  equal 
proportions  of  loose  fat,  though  the  average  for  this  lot  is  less 
than  for  any  other ;  this  indeed  is  quite  consistent  both  vtith  the 
appearance  of  those*  animals  and  with  the  known  fact  of  their 
tendency  to  increase  in  frame  rather  than  to  fatten. 

Taking  the  avera«re  of  the  IG  sheep  in  each  case,  we  find  the 
Sussex  sheep  have  given  more  loose  fat  than  the  Hampshires  by 
about  0*2  per  cent.,  an  amount  which  is  really  insignificant 
Nevertlieless,  it  is  wcu'tliy  of  remark  that  the  direction  of  this 
difference  is  quite  consistent  with  that  between  the  average  pro- 
porti<m  of  lung  found  in  the  two  cases.  Thus  we  have  in  the 
Sussex  a  rather  higher  per-centjige  lK)th  of  loose  fat  and  of  lung; 
characters  whicli,  when  they  predominate,  bespeak  more  of  the 
habit  of  exercise  and  a  tendency  to  develop  fat  more  rapidly 
around  the  ahdominal  viscera  than  upon  the  carcass  ;  whilst  the 
op])osite  characters  are  those  which  indicate  an  animal  of  less 
roaming  habits  and  more  accustomed  and  fitted  to  have  an  easy 
access  to  a  liberal  supply  of  good  food,  and  with  these,  more  of 
the  tendency  to  increase  in  carcass,  and  less  in  the  alimentaiy 
organs  and  the  fat  surrounding  them.  These  qualities  in  fact  are 
those  of  '*  eai'hj  maturiti/ ;"  and  it  is  certainly  a  great  deside- 
ratum in  a  fatting  animal  to  attain  the  necessary  ripeness  of  meat 
with  as  little  expenditure  as  possible  of  time  and  food  in  the 
production  of  mere  inside  fat  or  tallow,  to  the  profit  of  the  butcher. 

It  is  true  tliat  (mr  experiments  have  shown  very  slight  difiei^ 
ences  between  the  two  breeds  in  relation  to  the  points  in  question, 
yet  still  the  direction  of  tliose  differences  is  consistent  with  the 
current  opinions  on  the  subject  in  reference  to  the  two  breeds,  vii^ 
that  theliampsliire  sheej>  comes  earlier  to  maturity,  and  that  the 
Sussex,  when  ripe,  gives  more  valuable  offal  to  the  butcher. 

That  there  is  some  general  connection  between  relative  small- 
ness  of  lung  and  of  loose  fat  on  the  one  hand,  and  tendency  to 
increase  on  the  other,  is  further  seen  cm  comparing  the  different 
lots  of  the  same  breed  with  one  another  in  the  summary  at  the 
foot  of  tlie  Table  ;  for  we  there  see  that  with  both  breeds  the 
smallest  ])roporti(m  both  of  lung  and  of  loose  fat  was  in  the  lots 
of  largest  increase.  With  regard  to  lung,  the  converse  is  also 
true,  for  we  find  that  its  proportion  is  largest  with  the  lots  giving 
the  smallest  increase :  the  same  holds  good  with  regard  to  loose 
fat  so  far  as  the  Hampsliirc^s  are  concerned  ;  and  with  the  Susses, 
though  the  lot  of  medium  increase  gives  a  higher  proportion  still, 
nevertheless  the  lot  of  smallest  increase  does  give  a  higher 
amount  of  loose  fat  than  the  lot  of  largest  increase.  With  this 
slight  exception,  then,  the  general  fact,  as  stated  above,  seems 
fully  borne  out  by  the  tenor  of  the  results  relating  to  it. 

It  is  not  our  intention  to  enter  further  into  questions  of  this 
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d  in  this  place :  the  weights  of  all  the  internal  organs  of  the 
mals  killed  at  home  were  however  taken,  but  the  results  will 
reserved  for  publication  with  many  others  of  the  same  kind, 
en  we  take  up  the  general  question  of  the  composition  of  the 
mals  fed  upon  the  farm,  which  we  hope  to  do  before  long,  in 
itinuation  of  the  subject  already  commenced  in  an  article 
itled  "  Sheep  Feeding  and  Manure,"  in  a  former  Number  of 
s  Journal. 

We  have  found,  then,  in  reference  to  the  particulars  of  dead 
ights  which  have  been  given — 

That  the  proportion  of  carcass  to  live  weight  differs  very  much 
ong  animals  of  equal  rates  of  increase  ;  that  in  both  breeds, 
vever,  the  lot  of  least  increase  gave  the  least  average  propor- 
a  of  carcass ;  that  there  is  a  greater  difference  in  regard  to  this 
nt  among  the  animals  of  the  same  breed  than  between  breed 
I  breed.     Indeed,  the  results  of  carcass  weight  have  brought 

no  distinctive  points  as  between  the  two  breeds,  but  rather 
w  that  its  proportion  depends  more  upon  the  quality  and 
dition  of  the  particular  animal  than  upon  the  breed  to  which 
belongs. 

Vnd  with  regard  to  loose  or  inside  fat  we  also  find  great 
erence  in  its  proportion,  both  among  animals  of  equal  increase 

of  the  same  breed ;  though,  taking  the  average  of  the  16  in  each 
?,  but  little  difference  between  the  two  breeds.     The  Sussex 
ep,  however,  gave  slightly  the  higher  proportion  of  loose  fat. 
laving  traced  the  experiment  thus  far,  we  now  come  to  the 
stion  of  its  money  result. 

The  last  weighing  of  the  sheep  was  on  May  8th,  and,  as  we 
e  already  stated,  it  was  decided  to  sell  16  dead  at  Newgate 
rket,  16  alive  at  Smithfield,  and  to  feed  the  remaining  8  of 
h.  lot  of  40  until  Christmas. 

riie  16  of  each  lot  for  Smithfield  were  sent  up  to  the  following 
aday's  market.  May  12th ;  and  to  the  Newgate  Market  of 
same  day  the  4  of  largest  and  the  4  smallest  increase  of  each 
ed  were  also  sent,  they  having  been  killed  in  readiness  on  the 
iirday.  On  Tuesday,  13th,  the  8  of  medium  increase  of  each 
ed  were  killed  in  like  manner,  and  sent  up  on  the  Wednesday 
bt,  for  the  Thursday  morning's  Newgate  market. 
n  Tables  XIII.  and  XIV.,  which  follow,  are  given  the  pro- 
Is  of  these  sales,  and  the  8  to  be  fed  on  till  Christmas  are, 
the  purposes  of  our  calculation,  valued  at  the  same  amount 
head  as  the  16  of  each  breed  sold  alive,  to  which  their  weights 
•roximated  very  closely.  The  return  for  the  wool  and  offal  is 
»  given.  And  in  the  right-hand  division  of  the  Tables  is 
ed  what  would  have  been  the  produce  of  the  40,  calculated 
he  rate  of  each  of  the  separate  sales. 
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Tablb  XIII. — Produce  of  Sale  of  the  Hampshiret. 


Each  Lot 
■epantely. 

ThsBsto 

oTcHh 
sepsntelit 
esbalAtida 

'!''*'*^'''**"""''}   Carc«..,2».9<i.peritone 
4  smallest  increase     f         "— -^             r 

„            „         Wool,  at  134<i.  per  lb.       .     . 

„            „        Skins,  at  9(f.  each  «... 

„             ,,         Headsand  Plucks, at  Is.  2c7.  each 

„            „        Loose  Fat  at  3<f.  per  lb.    .     • 

lbs. 
799 

49 
97 

£.    s.    d. 
13  15    3 

2  15     U 
0     6     0 

0  9     4 

1  4     3 

£.   «.  4, 

68  16   S 

13  15    74 

1  10    0 

2  6    8 
6    1    3 

Killing,  8<f.  per  head ;  selling,  and  charges 
at  Newgate  Market,  1$,  Ad,  ,     •     •     . 

18    9  11^ 
0  12     8 

92    9    9) 
3    3    4 

Net  for  8  Sheep  sold  dead 

17  17     3i 

89    6    H 

Net  Der  head    •     •     •      •     • 

2    4    8 

8  medium  Sheep — Carcasses,  3«.  3<f,  per  stone  . 

„             „         Wool  at  13W.  per  lb.  .      .      . 
„            „        Skins,  at  9tf.  each       .     •     . 
„            „         Heads  and  Flucks^at  \i,2d.  each 
„             „        Loose  Fat,  at  3^.  per  lb.       • 

783 
461 

•  • 

99 

15  17  10 
2  12     7 
0    6    0 

0  9    4 

1  8  lOi 

79    9    2 
13    2  11 

1  10    0 

2  6    8 
7    4    4) 

Killing,  %d,  per  head  ;  selling  and  charges 
at  Newgate  Market,  7s.  4if 

•  • 

•  • 

20  14     74 
0  12     8 

103  13    \\ 
3    3    4 

Net  for  8  Sheep  sold  dead 

•  • 

20     1  11^ 

100    9    9) 

Net  ner  head     .     •     •     •      • 

2  10     3 

16  Sheen  sold  alive,  at  41s.  ner  head*      .... 

32  16     0 
5  17     0 

82     0    0 

„            „        Wool,  at  l^d.  per  lb.       .     . 

104 

14  12    6 

Commission  and  selling     .     • 

•  • 

•  1 

38  13     0 
0  10     8 

96  12    6 
16    8 

Net  for  16  Sheep  sold  alive    . 

38    2     4 

95     5  10 

Net  per  head 

2     7     7| 

Summary. 

4  Sheen  of  largest  and  4  Sheep  of  smallest  increase, 
sold  dead       ■      •••••••.• 

17  17     3A 
20     1  111 
38     2     4 

19     1     2 

8  Sheep  of  medium  increase,  sold  dead      •     .     . 
16  Sheep  of  average  increase,  sold  alive  .... 
8  Sheep  not  sold,  estimated  at  the  price  of  the  Sheep 
sold  alive  •.••• • 

•  1 

« • 

95     2     9 

Average  per  head  .     •     •     • 

1  • 

2     7     6| 
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Tablb  XIV. — Produce  of  Sale  of  the  Sussex  Sheep. 
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Each  Lot 
septtrately. 

The  Rates 

of  each 

separate  Lot, 

calcttUted  as 

for  40  Sheep. 

Shecp-4  largest  and  )  CarcaM«,  3«.  per  •tone      . 

4  tmallest  increase      f        — -^        i^ 

„              „             Wool,  at  \Ad,  per  lb.      .     . 
„              „             Skins,  at  7d,  each      • 
y,              „             Heads  and  Plucks,  at  ]«.  each 
„              „             Loose  Fat,  at  Zd,  per  lb. 

lbs. 

591 
44^ 

74 

£.    s.    d, 

11     1     7 

2  11   11 
0    4    8 
0    8    0 
0  18    6 

£.    «.   d, 

55     7  II 

12  19    7 

1  3    4 

2  0    0 
4  12    6 

Killing^  %d.  per  bead ;  selling,  and  charges 
at  Newgate  Market,  7«.  Ad 

15    4    8 
0  12     8 

76    3    4 
3    3    4 

Net  for  8  Sheep  sold  dead      . . 

14  12    0 

73    0    0 

Net  per  head 

1   16    6 

medium  Sheep — Carcasses,  3s.  4^.  per  stone  •     . 

„               „         Wool,  at  14rf.  per  lb 

„              „         Skins,  at  7d.  each       .... 
„              „         Heads  and  Plucks,  at  1«.  each    • 
„              „         Loose  Fat,  at  3^.  per  lb.       .     . 

610 
45i 

80 

12  17    4 
2  12    9^ 
0    4    8 

0  8    0 

1  3    4 

64    6    8 
13    3  lU 

1  3    4 

2  0    0 
5  16    8 

Killing,  M.  per  bead;  selling,  and  charges 
at  Newgate  Market,  Is.  4d 

17    6     \i 
0  12    8 

86  10    7i 
3    3    4 

Net  for  8  Sheep  sold  dead      • 

16  13    5^ 

83    7    3^ 

Net  per  head 

2     1     8} 

6  Sheep  sold  alive,  at  35«.  per  head  .     .      .    «.     . 
„             „          Wool,  at  14rf.  per  lb.      ... 

90 

28     0    0 
5     5    0 

70    0    0 
13    2    6 

Ck)n]mission  and  selling    .     • 

33    5    0 
0  10    8 

83    2    6 
1     6     8 

Net  for  16  Sheep  sold  aliye    . 

32  14    4 

81  15  10 

Net  Dcr  head  .     •     ■     >     . 

2    0  11 

Summary. 
4  Sheep  of  largest  and  4  Sheep  of  smallest  increase, 

#     9 

14  12    0 
16  13    5i 
32  14    4 

16     7     2 

8  Sheep  of  medium  increase,  sold  dead  .... 

16  Sheep  of  average  increase,  sold  alive    .... 

8  Sheep  not  sold,  estimated  at  the  price  of  the  Sheep 

■nil)  alive    .....                    .              .. 

•  • 

•  • 

•     • 

80    6  11^ 

Average  per  head  .... 

•     • 

2    0    2 
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Table  XV.— Summary— showing  the  Money  Value  of  the  Forty  FaiSkeq^, 
and  the  Averaj^c  Value  per  Head  (inclusive  of  Wool)  at  the  rate  ofodi 
Sale,  and  of  the  several  bales  collectively. 


For  the 
40  Sheep. 


Per  Hod. 


Hampshires. 

At  the  rate  of  the  four  Sheep  of  largest  and  the  four  of 
smallest  increase,  sold  dead • 

A.t  the  rate  of  the  eight  Sheep  of  medium  increase,  sold 
dead 

At  the  rate  of  the  sixteen  average  Sheep,  sold  aliye  .     . 

Sixteen  Sheep  sold  dead,  sixteen  aliye,  and  eight  esti- 
mated as  sold  alive,  give • 

Sussex  Sheep. 

At  the  rate  of  the  four  Sheep  of  largest  and  the  four  of 
smallest  increase,  sold  dead 

At  the  rate  of  the  eight  Sheep  of  medium  increase,  sold 
dead • 

At  the  rate  of  the  sixteen  average  Sheep,  sold  alive  •     . 

Sixteen  Sheep  sold  dead,  sixteen  alive,  and  eight  esti- 
mated as  suld  alive,  give 


£. 


89     6     5^ 

100     9     9^ 
95     5  10 


95     2     9 


73     0     0 

83     7     3^ 
81  15  10 

80  6  m 


It  may  be  n^markcd  by  way  of  comment  on  Tables  XIII.  and 
XIV.,  which  ^ivc  the  detail  of  the  sales,  that  the  carcasses  were 
carefully  weighed  at  home  in  the  evening  just  before  they  were 
packed  and  sent  off,  this  being  24  to  36  hours  after  the  first 
weighings  which  were  taken  as  soon  as  they  left  the  hands  of 
the  butcher ;  but  the  weights  allowed  by  the  Newgate  salesmen 
were  less  than  our  own  by  about  2  J  lbs.  per  head.  This,  if  cor- 
rect, would  be  equivalent  to  a  loss  of  weight  one  and  a  half  times 
greater  during  the  single  night  of  the  journey,  and  after  the  meat 
had  l)ecome  perfectly  cold  and  stiff,  than  haid  taken  place  in  28 
to  36  hours  after  the  warm  carcass  had  been  first  hung  up  in  a 
spacious  and  airy  bam.  This  loss  we  conceive  to  be  quite  im- 
possible, but  as  the  lots  sold  on  May  12th  and  15th  respectively 
were  sent  to  different  salesmen,  and  the  deficiency  in  weight  was 
nearly  equal  with  both  of  them,  it  would  seem  that  on  some  ac- 
count or  other  the  farmer  loses  about  Is,  per  head  in  this  way. 

Again,  referring  to  Tables  XIII.  and  XIV.,  we  see  that  the 
average  j>rice  per  stone  of  8  lbs.  of  the  first  sale  was  for  the 
Hampshires  2^.  9cf.  and  for  the  Sussex  3^. ;  and  of  the  seconc 
sal(%  for  the  Hampshires  3^.  3(/.,  and  for  the  Sussex  Ss.  4|(f. 
There  is  then  ji  difference  in  favour  of  the  Sussex  mutton  of  3rf 
per  stone  at  the  first  sale,  and  of  1^^.  per  stone  at  the  second.  It 
will  be  remcMnhered  that  the  animals  of  the  first  sale  were  in  each 
case  the  four  of  largest  find  the  four  of  smallest  increase  ;  and 
that  among  the  Hampshires  therefore  of  this  sale,  we  have  the 
3    **  riggs "    before    referred    to.      These   animals,    which    wen 
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leavier  than  any  of  the  others,  sold  at  much  lower  rates  than  the 
est ;  the  average  price  of  the  Hampshires  sold  at  the  first  sale  is, 
;herefore,  rather  unfairly  reduced  through  this  circumstance,  and 
lence  the  greater  difference  in  favour  of  the  Sussex  sheep  at  this 
sale.  In  the  second  sale,  however,  the  Hampshires  were  all  of 
them  exceedingly  nice  mutton. 

There  is  a  difference  of  &d.  per  stone  between  the  first  and 
second  sale  of  Hampshires,  and  of  4^rf.  per  stone  between  the  first 
and  second  sale  of  Sussex  sheep,  which,  it  will  be  seen  in  Table 
XV.,  is  equal  to  a  difference  of  5^.  Id.  per  head  on  the  Hamp- 
shires and  5*.  2d,  per  head  on  the  Sussex  betwefen  the  two  days' 
sale.  This  serious  difference  was  the  result  of  a  very  flat  market 
on  May  13th,  but  as  the  disadvantage  would  be  nearly  equal  for 
both  breeds,  the  comparison  between  them  is  not  thereby 
affected. 

As  nearly  as  can  be  estimated,  deducting,  of  course,  the  value 
of  the  offal,  the  Hampshire  sheep  sold  alive,  also  on  May  13th, 
realised  about  2s.  lOid,  per  stone,  and  the  Sussex  sold  alive  at 
the  same  time  3*.  2d,  per  stone. 

At  the  foot  of  Tables  XIII.  and  XIV.  respectively  are  given 
the  money  value  of  each  lot  of  40  sheep,  32  of  them  being 
actually  sold,  and  the  remaining  8  of  each  calculated  at  the  rate 
of  the  sheep  sold  alive  ;  and  a  glance  at  the  Summary,  Table 
XV.,  will  show  that  the  price  of  the  40  as  thus  obtained,  is,  in 
the  case  of  both  the  breeds,  exceedingly  near  to  the  same  rate 
that  the  animals  sold  for  alive.  In  Tables  XIII.  and  XIV.  it  is 
seen  that  the  wool  of  the  Sussex  sheep  fetched  id,  per  lb. 
more  than  that  of  the  Hampshires. 

The  loose  fat  (which  includes  both  the  caul  and  the  gut  fat) 
sold  for  ^d,  per  lb.  more  at  the  second  sale  that  at  the  first,  but 
this  was  the  same  for  both  breeds. 

In  attempting  to  make  out  a  debtor  and  creditor  account  of  a 
feeding  experiment  we  meet  with  many  difficulties,  some  of 
which  we  do  not  profess  to  overcome  in  the  statement  which 
we  now  subjoin.  Indeed,  we  wish  it  to  be  clearly  understood 
that  in  showing  a  balance  account  of  the  experiment  we  only  seek 
to  make  Rfair  comparison,  and  by  no  means  undertake  to  discuss 
in  this  place  the  question  of  the  profit  or  loss  of  feeding  gene- 
rally, or  of  feeding  in  this  particular  case,  considered  as  a  branch 
of  farming  practice  ;  but  only  to  show,  as  far  as  we  are  able,  what 
have  been  the  comparative  merits  of  the  two  breeds  in  a  money 
point  of  view.  With  this  limited  object  then,  we  charge  against 
neither  breed  the  cost  of  transit  from  the  breeder,  which  would  of 
course  vary  with  the  locality  of  the  purchaser,  nor  do  we  make 
any  charge  for  attendance  or  for  the  carriage  of  the  animals  to 
market  at  last. 
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With  the  still  more  serious  items — the  cost  of  the  tumipi 
consumed  and  the  value  of  the  manure  produced — we  must  deal  u 
best  we  can ;  but  as  the  reader  will  have  before  him  all  the 
materials  upon  which  the  calculations  are  base<1,  he  will  be  able 
to  arrive  at  his  own  conclusions,  by  any  method  he  may  think 
more  applicable. 

Excluding  these  items,  then,  for  the  present,  we  give  in  Tablet 
XVI.  and  XVII.  the  cost  of  the  lambs  November  7th,  when  the 
experiment  c*ommenced,  and  that  of  the  purchased  food  consumed 
— oilcake  and  clover — on  the  one  side ;  and,  per  contra,  the  pro- 
duce of  sale  of  the  40  fat  sheep,  as  obtained  in  each  case  from  16 
sold  dead,  IG  sold  alive,  and  8  calculated  as  sold  alive. 

Table  XVI. — Balance  Account  of  the  Hampshiret. 


Cost  of  forty  Hampshire  Wether  Lambs,  November  7th, 

1850,  at  29«.  per  head 

They  consumed  of  purchased  food : — 

8120  lbs.  Oilcake,  at  6/.  15«.  per  ton   .... 

7280  lbs.  Clover  Hay,  at  4/.  per  ton     .... 

Total  purchased  food  .     . 


Forty  fat  Hampshire  Sheep,  and  Wool,  sold  May,  1851,  for 

Difference 


£.   f.    ^ 
68    JO    0 


87  9  4 

95  9  4 

95  S  9 

0  6  7} 


Table  XVII.  —Balance  Account  of  the  Sussex  Sheep. 


Cost  of  forty  Sussex  Wether  Lambs,  November  7  th, 

1850,  at  25«.  6</.  per  head 

They  consumed  of  purchased  food : — 

6272  lbs.  Oilcake,  at  6/.  15<.  per  ton    .     .     .     . 

6020  lbs.  Clover  Hay,  at  4/.  per  ton     .     .     •     • 

Total  purchased  food  •     • 


Forty  fot  Sussex  Sheep,  and  Wool,  sold  May,  1851,  for 

Difference 


£.   I.   <t 
51     0    0 


99  13    0 

80  13    0 
80    6  14 

0     6    Oi 


The  Hampshire  lambs  are  here  charged  29^.  per  head,  and  the 
Sussex  25^  hd.  The  price  paid  for  the  Hampshires  when  bought 
in,  was,  however,  26^.,  and  that  of  the  Sussex  lambs  25«. ;  but 
three-pence  per  week  per  head  is  added  to  these  prices  for  the 
time  the  animals  were  on  store  keep,  before  the  experiment  com- 
menced, viz.,  12  weeks  for    the  Hampshires,    and    two  for  the 
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mssex.     The  oilcake  and  the  clover  are  charged  at  the  prices 
>aid  for  them  delivered. 

From  these  balance  tables  it  appears  that,  in  both  cases,  the 
>rices  of  the  fat  sheep  (and  their  wool)  covered,  within  a  few 
(hillino^s,  the  cost  of  the  lambs  and  of  the  purchased  food  ; — 
hat  is  to  say,  the  increase  of  animal  has  exactly  paid  for  the 
purchased  food.  And  it  is  remarkable  that  upon  the  whole  40 
ibeep  in  each  case,  there  is  a  difference  of  only  Id,  in  this  respect, 
between  the  two  breeds,  the  Sussex  having  the  advantage  by  this 
amount. 

In  both  cases,  then,  the  dry  food  has  been  paid  for  by  the  in- 
creased value  of  the  40  sheep,  and  in  both  cases,  therefore,  we 
have  the  manure  of  this  food  and  of  the  turnips  consumed,  to  pay 
for  those  turnips,  and  for  attendance  on  the  animals.  Of  course 
this  exact  equality  between  the  value  of  the  purchased  food  and 
that  of  the  increase,  is,  to  some  extent,  accidental ;  for  the  result 
would  have  been  different  had  the  whole  40  sheep  been  sold  at 
the  rate  of  either  of  the  individual  sales,  instead  of  in  several  lots, 
as  they  actually  were :  indeed  the  rate  of  these  sales  may  fairly  be 
taken  for  illustrating  this,  as  the  average  weight  of  animal  being 
nearly  the  same  at  each  sale,  the  difference  in  price  was  chiefly 
dependent  upon  the  state  of  the  market. 

Thus,  if  all  had  been  sold  at  the  first  sale,  the  increase  of  the 
Hampshires  would  not  have  paid  for  their  dry  food  by  6/.  2^.  llrf., 
and  that  of  the  Sussex  would  have  fallen  short  by  7/.  13«. ;  in 
favour  of  the  Hampshires,  therefore,  in  this  respect,  by  1/.  10*.  Id, 

Again,  if  the  second  sale  of  dead  meat  had  been  our  rule,  the 
Hampshires  would  have  given  5/.  0*.  4ie/.  more  than  the  cost  of 
their  dry  food,  and  the  Sussex  only  2/.  lis.  Sjrf. ;  in  favour  again 
of  the  Hampshires  of  2/.  6*.  Id. 

And  lastly,  if  all  had  been  sold  at  the  rate  of  the  16  sold  alive, 
the  Hampshires  would  have  been  deficient  by  3*.  6irf.,  and  the 
Sussex  would  have  given  a  balance  of  1/.  2s.  IQd. ;  so  that  the 
rates  of  this  sale  would  have  been  in  favour  of  the  Sussex  sheep 
by  1/.  65.  iid. 

These  illustrations  are  only  given  to  show  how  difficult  it  is  to 
come  to  an  unconditional  decision  as  to  money  returns  in  such 
experiments ;  especially  when  the  result  is  so  nearly  equal  as  in 
the  two  cases  in  question. 

But  even  assuming  that  the  artificial  food  has  been  in  both 
cases  exactly  paid  for  by  the  increase  of  animal,  leaving  the 
manure  of  the  dry  food  and  of  the  turnips  to  pay  for  the  attend- 
ance and  for  the  turnips,  this  would  not,  of  itself,  be  sufficient  to 
prove  equality  of  profit  to  the  farmer,  unless  the  quantity  of 
turnips  to  be  thus  paid  for  were  exactly  the  same,  in  both  cases,  in 
proportion  to  the  dry  foods  consumed.     It  may  be  well,  there- 
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fore,  to  trace  the  comparison  a  little  further,  if  only  as  a  meant  of 
pointing  out  the  direction  in  which  the  true  solution  of  such  ques- 
tions must  be  attained,  involving,  as  it  does,  the  value  of  the  tur- 
nips and  that  of  the  manure,  respecting  which  few  fanners  would 
agree ; .  nor  have  tliey  at  present  the  necessary  data  at  command, 
upon  which  to  form  any  trustworthy  judgment. 

We  find,  then,  that — 

The  Hampshires,  with  8120  lbs.  of  oilcake  and  7280  lbs.  of 
clover,  consumed  4i)^  tons  of  swedes ;  and  that  with  6272  lbs.  of 
oilcake  and  G020  lbs.  of  clover,  the  Sussex  sheep  have  consumed 
36  tV  tons  of  swedes. 

The  two  lots  of  40  sheep  each  have  therefore  consumed  ray 
different  quantities  of  turnips.  But  the  farmer  would  of  coune 
adapt  the  number  of  his  flock  to  his  breadth  of  turnips,  and  there- 
fore in  keeping  Sussex  sheep  would,  ac(*ording  to  their  size,  have 
a  greater  numlx?r  of  them  than  he  would  of  Hampshires. 

The  question  is,  then,  what  would  have  been  the  quantity  of 
the  dr}'  foods  ccmsumcHl,  and  the  consequent  relative  'value  of  the 
manure,  supposing  the  number  of  the  sheep  had  been  such,  in  both 
cases,  as  to  have  consumed  an  equal  quantity  of  turnips. 

Sup|K)se  then  that  in  both  cases  100  tons  of  swedes  had  been 
eaten,  wo  shouUl  have  had  consumed  with  them,  and  paid  for  by 
the  increase  of  cinimal, — 

Oilcnke.  Closer. 

Ibt.  IfaB. 

]{y  the  Sussex  Sheep       ....     17,374  and  16,676 
}iy  the  Hampsliires 1G,470    „     14,767 

Difference  .      .      .  904     „       1,909 

That  is  to  Scav,  in  consuming  100  tons  of  swedes  (and  the  dry 
foods),  Sussex  sheep  would,  according  to  our  ex]>erimenty  have 
given  the  manure  from  904  lbs.  more  oilcake  and  1909  lbs.  more 
clover  than  tlic  ILimpshires.  To  have  consumed  the  quantities 
of  food  supposed  alK)ve,  however,  in  2G  weeks,  there  would  have 
been  required  80  Hampshires  and  about  110  of  the  Sussex 
sheep. 

According  to  this  method  of  calculating  the  results,  then,  the 
Sussex  sheep  would  have  a  slight  advantage  over  the  Hampshires 
as  fatting  stock  kept  upcm  the  farm  for  their  double  produce  of 
meat  and  manure  ;  but  so  slight  is  the  difference,  and,  as  we  have 
seen,  so  little  wouhl  have  thrown  the  balance  in  the  opposite  direc- 
tion, that  we  do  not  consider  that  tiie  experiment  has  shown  any 
certain  advantage  in  favour  of  either  bribed,  but  rather  that  the 
two  as  stock  for  rapi<l  fattening  on  a  liberal  supply  of  artificial 
food,  have  very  nearly  c(|ual  mi'rits  in  a  money  point  of  view. 

It  may  perhaps  be  objected  by  the  adv(K*atcs  of  the  respective 
breeds,  that  owing  to  the  fluctuations  which  have  been  pointed 
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out  in  the  apparent  progress  of  the  animals,  the  result  would 
have  been  different  had  the  experiment  been  concluded  at  some 
other  period  of  its  course  than  the  one  adopted.  But  although  it 
is  true  that  during  single  or  individual  periods  of  the  experiment, 
the  result  as  to  the  relative  amount  of  increase  given  for  an  equal 
quantity  of  food  would  have  been  reversed,  yet,  if  the  experiment 
had  been  concluded  at  the  end  of  twelve  weeks,  or  at  any  of  the 
succeeding  periods  of  weighing,  instead  of  in  26  weeks,  the  result 
would  still  have  been  the  same  in  direction^  though  sometimes 
more  and  sometimes  less  in  favour  of  the  Hampshires  than  at 
present. 

It  is  true,  indeed,  that  from  all  the  results  given  in  the  preceding 
pages,  so  various  in  their  detail,  yet  giving  in  the  gross  some 
common  points  of  consistency,  we  may  at  least  learn  over  again  the 
lesson  that  in  seeking  to  elicit  general  rules,  when  the  subtle 
principle  of  animal  life  is  involved  in  our  calculations,  great 
caution  is  requisite  so  to  multiply  our  results  as  to  exclude  the  in- 
fluence of  casual  and  individual  sources  of  error.  Nevertheless  we 
conceive  that  the  gross  results  of  40  sheep  fed  for  26  weeks  can- 
not but  be  taken  as  giving  some  fair  points  of  comparison,  whether 
of  a  negative  character  or  otherwise,  as  between  the  two  breeds. 
And  we  believe  that  it  may  at  least  be  concluded  as  the  result  of 
the  experiment,  that  by  the  two,  equal  quantities  of  food  will  be 
consumed  by  a  given  weight  of  animal,  within  an  equal  period  of 
time  ;  but  that  the  Hampshire  will  give  a  greater  increase  for  this 
food  than  the  Sussex  sheep.  In  the  case  of  our  experiment  this 
deficient  weight  of  increase  in  the  Sussex  has  been  exactly  com- 
pensated for  by  the  greater  quantity  of  the  wool  and  the  higher 
price  of  the  Sussex  mutton ;  and  it  is  probable  that  wherever,  as 
in  the  neighbourhood  of  London  or  other  large  towns,  there  is 
what  may  be  termed  a  fancy  price  for  Sussex  mutton,  that  bree<l 
may,  other  things  being  equal,  prove  the  most  profitable  as  it  cer- 
tainly is  superior  in  form  and  general  appearance.  In  many  dis- 
tricts, however,  no  such  fancy  price  exists,  and  in  these  localities 
— always  supposing  them  otherwise  fitted  for  either — the  larger 
breed  would  probably  be  the  most  profitable.  It  is  our  intention 
to  pursue  this  subject,  however,  and  in  our  next  experiment  to 
include  several  other  breeds  of  sheep,  by  which  we  hope  to  be 
able  to  decide  more  definitely  as  to  the  relation  of  food  consumed 
to  meat  produced,  by  animals  of  different  forms  and  weights. 

The  gross  results  of  all  the  Tables  embodied  in  the  pre- 
ceding pages,  are  given  at  one  view  in  the  following  tabulated 
summary  : — 
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TABLE  XVIII. 


Genebal  Suhmabt. 


PARTICULARS. 


Aven^;e  weight  per  head  when  put  up,  Nov.  7       • 
Avenee  weight  per  head  when  fat  (including  wool) 
Total  increase  in  weight  of  40  sheep  in  26  weeks    . 

Increase  per  head  weekly 

Increase  upon  100  lbs.  live  weight  weekly    .     .     . 


Total  food  consumed  by  40  sheep  inicio?«®Hav 
o«™i,.  ....     lbs.     ls^.edes    . 


S6  weeks 


I'Oilcake    . 
Pood  consumed  per  head  weekly  .  \  Clover  Hay 

I  Swedes     . 

Food  consumed    per    100  lbs.  live(2i|''^®„:„ 
weight  of  animal  weekly      .     .     ii'^2.""*^ 


Food  consumed  to  produee  100  lb8.Jf«„„^.  „.„ 
increase  of  live  weight    .     .     .     X^ovetliny 


1  Swedes    . 

Oilcake    . 
Clover  I 
Swedes 


Total  wool  of  40  sheep,  shorn  March  27th    .     .     . 
Wool  per  head  ditto  ditto  .... 

Wool  per  loo  lbs.  live  weight  of  animal,  when  shorn 


Avenge 

weights 

of  cold 


i  Of  the4  larg«ti  ^^i^^^  ^^^  ^^  ^^^^ 

r 


and  of  4  small 
est  increase. 


Weights  allowed  by  butcher 


in  stones 
of  8  lbs. 


<  Of  the  8  me- )  Weights  Uken  at  home      . 
dium  increase  j  Weights  allowed  by  butcher 

Of  the  16      *)  Weights  Uken  at  home      . 
kkilled      .     .  3  Weights  allowed  by  butcher 


<  Of  the  4  laiffest 

Proportion  of  carcass  (cold)  in  100 1  Of  the  4  smallest 

of  the  live  weight,  of  May  8thJ  Of  the  8  medium 

not  fasted ] 

lOfthe  16  killed. 


r  Of  the  4  largest 

Proportion  of  carcass  (cold)  in  10oj2J*5t  J"^l*<** 
ifc.  of  the  fasted  weight  .      .      <0f  theSmedium 

lof  the  16  killed 


Actual  Results  of 
Experiments. 


Hampshire 


P«r  Cmta^  fiolft- 
tion  of  Smhk  t» 
Hampdiin. 


Relation 


of 


Saawx. 


lbs.  ocs. 

118    7 

183     1 

2,784  18 

8  18 

1   14 


8,180 

7.880 

110,467 

8     0 
7     0 

106   10 

5     6 
4  12i 
71     7 

894     0 

859  18 

3,941     0 


850  18 
6     4 

3,775 


St.  lbs. 
18  6i 
18    4 


18  4| 

18  8 

18  5i 

18  3 


renltato 

IIam»> 

aUn 

■8  100. 


Iba.  oa. 

88    0 
141    0 
8,109    0 
8     II 
1   lOi 


6.878 

6,080 

80,897 

«     S 

5  14 
79     1 

5     6 
5     8 

68  14 

314    4 

304     3 

4,086     0 


77-67 
77»0« 
79*7S 
76-70 
•9*  17 


885     0 

5  10 

4,567 


St.  lU. 

9  4 

9  8 

9  51 

9  4i 

9  5* 

9  3 


56  87 
56  48 

&6*88 


56*73 


61*84 

60*00 
60*64 


60*63 


57«16 
56*15 
57-41 


57*03 


61*81 
59*88 
60*57 


60*56 


77 -14 
88*69 
7S*tS 

77-34 
83*93 
74*15 

100*00 

106-84 

96*41 

106*89 
117*11 
103*68 


DfSiENnBft 


89-73 

90-00 

180*98 


74-15 
74*00 

77-17 
77*81 

75*S4 
75*  76 


100-51 

99-58 

lol*04 


100-50 


100*93 
98*80 
99-88 


99  88 


-tS*48 
-tSN 

-84-17 
-83-81 

-10*1 


-88-71 

-17*31 
-86*77 

-88-66 

-16*07 
-85 '85 

Nona. 
••>  6-84 
-  3-59 

•h  6-89 
+  17-11 
•I-  3*68 


-10*87 
-10-00 
•l-tO-98 


-t5-85 

-tf-OO 

-St-8S 

-88-19 

-84*75 
--«4-84 


•I-  0*51 
*-  0*48 
+  1-04 


•I-  0*53 


>|>  0*93 

—  1-80 

—  0*18 


-  0-lt 
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XIX.— On  (Ac  Agricultural  Gtology  of  England  and  Wales. 
By  Joshua  Trimmer, 


In  writing  on  the  Agricultural  Geology  of  England  and  Wales, 
we  must  treat  of  it  rather  as  it  is  not,  an<i  as  il  ought  to  be,  than 
M  it  is.  ... 

This  will  be  evident  if  we  compare  the  objects  proposed  in  the 
application  of  geology  to  agriculture  with  the  means  furnished 
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for  their  attainment  by  the  present  state  of  geological  and  agricoW 
tural  knowledge  respecting  the  comjK)sition  and  distribution  of 
soils. 

This  essay  will,  therefore,  treat  of  the  objects  of  agricultural 
geology,  and  its  present  defective  state,  arising  from  the  neglect 
of  the  superficial  deposits.  In  tracing  the  rise  and  progress  of 
the  application  of  geology  to  agriculture,  the  probable  cause  of 
this  defect  will  bo  indicated.  The  distribution  of  the  superficial 
deposits  or  erratic  tcrtLiries  will  be  described;  its  dependence  on 
the  position  and  direction  of  the  chains  of  hills ;  the  peculiar 
characters  of  these  deposits ;  their  depth  and  composition ;  the 
heights  to  which  they  extend,  and  the  districts  most  free  from 
them.  Such  information  respecting  the  distribution  of  soils  as 
can  be  obtained  from  tlie  Reports  to  tlie  Board  of  Agriculture, 
and  other  agricultural  works,  will  then  be  brought  under  view,  in 
order  to  test  the  accuracy  of  the  prevalent  opinion  that  the  varia- 
tions of  soil  are  dependent  on  the  composition  of  the  strata  on 
which  they  rest. 

In  the  course  of  these  investigations  we  shall  enter  as  litde  as 
possible  into  what  some  may  regard  as  geological  theories.  It 
will,  however,  not  always  be  possible,  even  if  it  were  desirable, 
to  describe  geological  facts,  without  some  allusion  to  conclusions 
drawn  from  them  respecting  the  agencies  by  which,  and  the 
periods  at  which,  the  phenomena  described  were  produced.  To 
those,  moreover,  who  are  unaccustomed  to  geological  investiga- 
tions, much  will  appear  speculation  which  is  in  reality  well-esta- 
blished fact ;  such  as  the  succession  of  the  stratified  rocks ;  the 
successive  distinct  assemblages  of  plants  and  animals  contained 
in  them ;  the  aqueous  origin  of  some  rocks,  the  igneous  origin 
of  others  ;  mountain  chains  formed  .it  different  epochs  by  dis- 
ruption and  upheaval  of  the  strati  along  different  lines ;  and 
repeated  elevations  and  depressions  of  the  same  areas  above  and 
below  the  sea-level. 

Objects  of  Agricultural  Geology. — A  knowledge  of  soils,  sub- 
soils, and  substrata,  constitutes  the  science  of  Agricultural  geology. 
Its  objecrts  are — 1.  The  classification  of  soils  on  a  sound  and 
accurate  basis,  and  the  establishment  of  some  general  nomen- 
clature of  them  for  that  Babel  of  local  names  which  renders  it 
nearly  impossible  for  the  cultivator  of  one  district  to  know  the 
nature  of  a  soil  on  which  a  given  process  of  cultivation  has  been 
found  successful  or  unsuccessful  in  another. 

2.  Agricultural  geology  should  be  able  to  impart  a  know- 
ledge of  the  laws  of  tlie  distribution  of  soils ;  that  is  to  say, 
where  soils  of  a  given  quality,  or  adapted  to  a  given  system  of 
husbandry,  are  to  be  found  ;  whetiier  each  formation  yields  a 
peculiar  soil  which  is  co-extensive  with  the  area  allotted  to  it  on 
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geological  maps  ;  and  if  not,  then  upon  what  conditions  the  varia- 
ions  depend. 

3.  The  proper  depths  and  distances  of  drains  depend  on  the 
permeability  of  the  soil  and  subsoil  by  water.  A  knowledge  of 
this  and  of  the  phenomena  of  springs,  which  is  essential  to 
economy  and  efficiency  in  freeing  land  from  water  when  it  is 
redundant,  and  in  obtaining  a  supply  of  it  when  deficient,  con- 
stitutes one  department  of  agricultural  geology. 

4.  Another  comprises  a  knowledge  of  the  nature  and  pro- 
perties and  the  distribution  of  mineral  manures,  or  those  sub- 
stances which  may  be  obtained  from  the  subsoil  and  substrata  for 
the  correction  of  chemical  and  mechanical  defects  in  the  compo- 
sition of  the  soil.  It  comprises  also  the  establishment  of  a  definite 
nomenclature  for  these,  instead  of  that  at  present  in  use,  which  is 
as  vague  and  unsatisfactory  as  the  nomenclature  of  soils.  When 
we  are  told  of  the  benefits  which  have  resulted  from  the  applica- 
tion of  marl  or  clay  in  a  given  district,  who  beyond  the  limits  of 
the  district  can  form  any  idea  of  the  composition  or  geological 
relations  of  the  substances  to  wliich  the  terms  are  applied,  except 
that  they  are  not  farmyard  manure,  but  that  they  are  dug  out  of 
the  earth,  and  that  they  are  not  caustic  lime  ?  Instances  might 
be  adduced  in  which  the  clay  of  one  county,  or  one  side  of  the 
same  county,  is  the  identical  substance  which  is  called  marl  in 
another. 

5.  Elevation  above  the  sea,  jointed  structure  and  slaty  cleavage, 
impregnation  with  metallic  substances,  and  that  metamorphic  or 
altered  condition  which  arises  from  contact  with  granite  and  other 
igneous  masses,  are  local  accidents  to  which  the  strata  have  been 
subject,  and  which  must  affect  the  character  of  soils  derived 
wholly  from  rocks  of  the  same  formation.  Soils,  for  instance,  on 
the  carboniferous  limestone,  which  is  spread  out  in  broad  undula- 
tions, at  low  levels,  over  so  large  a  portion  of  Ireland,  must  have 
a  very  different  value  from  soils  on  the  same  rock,  at  elevations  of 
1500  and  2000  feet,  to  say  nothing  of  .greater  heights,  in  York- 
shire and  Derbyshire.  Soils  also  will  be  drier  on  rocks  traversed 
by  numerous  joints  and  by  slaty  cleavage  than  on  those  which  are 
destitute  of  them.  Thin  soils  resting  on  such  rocks,  if  the  joints 
are  numerous  and  the  cleavage  vertical  or  highly  inclined,  are 
great  devourers  of  manure,  which  runs  through  them  like  a  sieve. 
Salts  injurious  to  vegetation  prevail  in  soils  resting  on  rocks  which 
abound  in  metallic  sulphurets.  The  ^mineral  characters  of  the 
Devonian  or  old  red  sandstone  rocks  vary  greatly  in  Hereford- 
shire, Devonshire,  and  Russia,  as  they  have  or  have  not  been 
subject  to  those  local  accidents  which  induce  metamorphic  struc- 
ture. In  Russia,  where  they  have  not  been  affected  by  contiguous 
masses  of  igneous  rocks,  or  by  lines  of  disturbance,  but  are  spread 
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out  in  very  nearly  their  original  horizontal  position,  they  appear 
under  their  original  mineral  aspect  of  clays  and  liniestones,  ai 
soft  and  incoherent  as  our  tertiary  and  newer  secondary  strata. 
In  Devonshire  they  arc  so  much  indurated  by  contiguity  to  the 
granite  of  Dartmoor,  as  to  assume  the  texture  of  the  older  slates 
and  sandstones,  with  which  they  were  till  lately  confounded.  This 
altered  condition  is  the  form  under  which  they  most  commonly 
occur  on  continental  Europe  ;  so  that  the  old  red  was  long  sup- 
posed to  be  peculiar  to  the  British  Isles  ;  and  the  first  iqquiij 
of  a  foreign  geologist  in  England  was  for  the  gr^s  rouge  antigue. 
In  Herefordshire  these  rocks  appear  in  a  state  intermediate  be- 
tween the  condition  of  the  same  strata  in  Russia  and  in  Devon- 
shire. Soils  derived  from  the  two  extremes  of  these  conditions 
must  differ  as  much  as  raw  clay  differs  from  ground  bricks  and 
tiles. 

6.  Agricultural  geology  should  discriminate  between  soils  com- 
posed exclusively  of  the  materials  of  the  rocks  on  which  they  rest, 
and  those  in  which  the  materials  have  been  derived  from  various 
strata  and  blended  by  aqueous  transport. 

7.  The  investigation  of  the  sources  whence  materials  for  build- 
ing, draining,  and  road  making  may  be  obtained,  of  the  best 
quality,  and  at  the  cheapest  rate,  is  a  department  of  geology  of 
no  small  importance  to  the  farmer.  It  will  often  instruct  him 
how,  on  the  one  hand,  he  may  obtain,  under  or  near  to  his  own 
land,  the  very  substances  which  he  is  bringing  at  a  great  expense 
from  a  distance  ;  and,  on  the  other  hand,  how,  by  means  of  rail- 
ways, they  may  be  brought  twenty  or  thirty  miles  at  a  cheaper 
rate  than  from  nearer  sources  of  supply  whence  he  is  carting 
them  with  his  own  horses. 

8.  To  these,  which  may  be  considered  the  direct  influences  of 
geological  conditions  on  the  agricultural  capabilities  of  different 
districts,  we  may  add  the  indirect  influence,  arising  out  of  the 
distribution  of  those  formations  which  affect  the  demand  for  the 
produce  of  the  soil,  by  concentrating  on  certain  areas  large  masses 
of  population  not  employed  in  agriculture.  A  poor  soil  in  tlie 
vicinity  of  Manchester,  Leeds,  Sheffield,  Birmingham,  and  the 
other  great  manufacturing  towns  which  are  congregated  on  or 
near  to  the  coal  measures,  will  be  of  greater  value  than  a  better 
soil  in  a  district  tliinly  peopled  and  remote  from  markets. 

Present  imjyerfect  state  of  Agricultural  Geology. — Such  are 
the  questions  which  agricultund  geology  is  required  to  answer. 
To  some  of  the  most  important  of  them,  which  relate  to  the  dis- 
tribution of  soils,  it  is  unable,  in  its  present  state,  to  give  more 
than  very  imperfect  answers,  because  the  greater  part  of  the  data 
necessary  for  their  solution  are  yet  uncollected. 

For  the  purposes  of  agriculture,  geological  investigations  should 
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mbrace  two  classes  of  facts — the  distribution  and  composition  of 
he  rock  formations,  and  the  distribution  and  composition  of  the 
bifts  or  erratic  tertiaries.  Geologists  have  occupied  themselves 
oo  exclusively  with  the  former ;  the  latter,  from  their  superficial 
position  and  the  extensive  areas  which  they  cover,  are  of  the  most 
mmediate  importance  in  an  agricultural  point  of  view.  There 
ure  but  few  large  tracts  in  Britain  which  are  wholly  exempt  from 
;beir  influence.  When  they  are  only  two  feet  thick  they  consti- 
;ate  in  many  cases  both  soil  and  subsoil.  When  their  depth 
sxtends  to  seven  feet,  it  is  greater  than  that  of  the  deepest  drains 
>f  the  deepest  drainers.  There  are  many  places  in  which  these 
leposits  are  several  hundreds  of  feet  thick,  and  then  the  substrata 
;an  have  no  agricultural  value,  except  from  the  fossil  manures 
Mrhich  are  furnished  by  their  exposure  within  accessible  distances. 
Even  the  fossil  manures  of  the  erratic  deposits  themselves  are 
■arely  raised  from  beneath  a  head  or  overburthen  of  more  than 
;wenty  feet ;  twenty  yards  is  the  maximum  we  ever  knew. 

In  •  our  geological  maps  all  these  deposits  are  assumed  as 
'emoved,  and  that  rock  is  exhibited  as  constituting  the  surface, 
iehich  would  in  that  case  be  the  surface.  Nor  is  this  the  only 
lefect  of  geological  maps,  as  at  present  constructed,  which  de- 
xacts  from  their  value  for  agricultural  purposes.  Agriculture 
-equires  a  chemical,  or  which  is  the  same  thing,  a  mineral  classi- 
ication  of  soils,  while  the  classification  of  strata  adopted  in  these 
naps  is  zoological.  Their  colours  exhibit  the  areas  occupied  by 
he  outcrop  of  certain  groups  of  strata,  made  up  of  many  sub- 
ordinate beds,  differing  in  mineral  composition,  but  united  by  the 
Kind  of  an  assemblage  of  organic  remains  which  is  common  to 
he  whole  group,  and  distinct  from  other  fossil  groups  higher  or 
ower  in  the  series.  For  most  purposes  of  geology  such  a  classi- 
ication  is  the  best.  A  classification  dependent  on  mineral  cha- 
acters  had  previously  been  tried  and  found  defective.  We  can 
Lscertain  by  its  organic  contents  to  what  part  of  the  series  a  given 
ock  belongs — by  its  mineral  characters  we  cannot.  The  strati- 
ied  rocks,  whose  collective  thickness  amounts  to  several  miles, 
;onstitute  a  vast  succession  of  strata,  in  which  argillaceous,  cal- 
areous,  and  siliceous  beds  are  repeated  again  and  again.  It  is  a 
^neral  but  not  invariable  truth  that  the  argillaceous,  calcareous, 
jid  siliceous  strata  associated  with  the  group  of  fossils  which 
iharacterise  one  part  of  the  series,  differ  somewhat  from  those 
issociated  with  the  peculiar  organic  remains  of  another.  But 
yhile  there  are  these  differences  vertically  in  different  parts  of 
he  series,  there  are  greater  differences  horizontally  in  different 
>arts  of  the  same  formation.  Its  mineral  characters  are  fre- 
[uently  changed  in  the  distance  of  less  than  one  hundred  miles, 
ts  zoological  characters  are  the  same  at  points  thousands   of 
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miles  asunder.  The  lower  oolitic  group  consists,  in  Gloooester- 
shire,  of  calcareous  rocks,  known  as  the  combrash,  the  foreit 
marble,  ami  the  ^Ocat,  or  Bath,  oolite,  associated  with  bedi  of 
c*lay — the  fullers'  earth  bed  and  Bradford  clay — and  some  sand. 
The  inferior  oolite,  which  forms  the  lowest  bed  of  the  group,  and 
which  is  a  ferruginous  and  calcareous  rock,  with  occasi<Hially 
much  siliceous  matter,  passes  in  the  north  of  Oxfordshire  and  in 
Northamptonshire  and  Rutland  into  a  broad  tract  of  ferruginoos 
sands  anil  sandstones.  In  Yorkshire  it  consists  of  sandstones  and 
shales  resembling  those  of  the  coal  measures,  and  containing 
seams  of  inferior  coal,  the  combrash  being  the  only  calcareoos 
member  which  is  constant,  and  the  great  oolite  being  represoited 
by  a  thin  calcareous  band.  The  group  is  identified  with  that  of 
Gloucestershire,  under  all  these  varying  conditions,  not  only  bj 
(M)ntaining  the  same  group  of  fossils,  but  by  having  been  followed 
continuously  aUmg  the  outcrop,  so  as  to  trace  the  gradual  passage 
from  one  mineral  form  to  another. 

As  another  example,  we  may  take  the  chalk.  Through  France, 
Belgium,  Polsmd,  and  other  parts  of  the  North  of  Europe,  it 
maintains  its  well-known  English  character  of  a  soft  and  white 
carbonate  of  lime.  In  the  south-east  of  Europe  it  assumes  the 
form  of  soft  clays  and  loose  sands,  not  unlike  parts  of  our  plastic 
and  London  clay  series.  In  America  it  is  almost  wholly  arena- 
ccH)us;  but  under  all  these  varying  conditions,  it  contains  the 
same  group  of  shells,  sponges,  and  fishes,  and  holds  the  same 
relative  ]K>sition  to  other  assemblages  of  fossils  which  are  found 
in  England  above  or  below  the  chalk. 

It  is  of  necessity,  therefore,  that  our  geological  maps  exhibit 
areas  occupied  by  the  outcrops  of  groups   containing  the  same 
groups  of  fossils,  no  matter  what  their  mineral  character ;  but  the 
mineral  character  of  the  strata,  or  of  their  several  parts,  is  of  the 
most  ini|K)rtance  to  agriculture.     If  the  su|)erficial  deposits  were 
renioveiU  as  they  are  sup]K)sed  to  be,  and  if  the  soils  were  derived 
wholly  from  the  rocks  on  which  they  rest,  unaffected  by  aqueoui 
transport  and  unmixed  with  other  matter,  it  would  be  oi  more 
consequence  to  the  agriculturist  to  know  whether,  in  a  given  dis- 
tric*t,  they  consist  of  clay,  sand,  or  limestone,  than  whether  thej 
contain  certain  fishes,  reptiles,  or  mammals,  and  particular  genera 
and  species  of  shells.    These  mark  the  part  of  the  series  to  which 
the   strata  behmg,  and  they  mark  those  minor  modifications  to 
which  the  argillaceous,  calcanH)us,  and  siliceous  strata  are  respec- 
tively subject  in  different  parts  of  their  vertical  range ;  but  these 
are  of  less  importance  than  the  broad  argillaceous,  calcareous, 
and  siliceous  characters  belonging  to  them,  which  are  independent 
of  their  place  in  the  series. 

Mineral  characters  are  also  of  more  practical  importance  than 
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the  questions  so  interesting  in  theoretical  geology,  and  on  which 
the  study  of  organic  remains  has  thrown  so  much  light  respecting 
the  ancient  changes  of  the  earth  and  its  inhabitants.  The  in- 
formation, therefore,  which  agriculture  requires  of  geology  is  pre- 
cisely that  of  which  geological  maps,  as  at  present  constructed, 
and  the  present  prevalent  course  of  geological  inquiry,  furnish 
the  least. 

Rise  and  Progress  of  Agricultural  Geology — probable  cause  of 
this  Defect. — During  the  half-century  which  has  elapsed  since 
geology  has  risen  to  the  rank  of  a  science  of  observation  and  in- 
duction, from  being  a  mere  mass  of  crude  speculations,  little  pro- 
g^ress  has  been  made  in  its  practical  application  to  agriculture, 
chiefly  because  farmers  have  not  been  geologists,  and  geologists 
in  general  have  been  ignorant  of  agriculture.  Whenever  a  step 
has  been  gained,  it  has  been  by  the  union  of  the  two  kinds  of 
knowledge  in  one  individual.  The  yeoman  and  land-surveyor  of 
Oxfordshire  who  ranks  as  the  father  of  English  geology  was  also 
the  first  to  apply  it  to  agricultural  questions. 

Professor  Sedgwick  has  observed  of  him  that  he  furnishes  an 
instance  of  tlie  manner  in  which  things  inconsiderable  in  them- 
selves act  on  certain  minds  so  as  to  influence  the  whole  tenor  of 
afterlife.     Bom  in  an  oolitic  district  rich  in  fossils,  which  were 
the  playthings  of  his  childhood,  he  was  led  by  them  while  em- 
ployed as  a  land-surveyor  on  the  outcrop  of  the  strata  in  central 
and  southern  England,  to  habits  of  observation,  which  terminated 
in    his   three   great   discoveries — that    strata  have  an  invariable 
order  of  succession ;  that  each  has  been  successively,  and  for  a 
long  time,  the  bed  of  the  sea  ;  and  that  each  possesses  a  peculiar 
group  of  organic  remains,  by  which,  in  the  absence  of  other  evi- 
dence, its  place  in  the  series  may  be  determined.     To  the  con- 
templation of  his  favourite  ooUtes,  on  which  he  was  bom  and 
lived,  and  on  which  he  wished  to  be  buried,  we  may  trace  a  slight 
oolitic  hue  both  in  his  geology  and  in  its  application  to  agricul- 
ture.    The  oolites  of  the  south  of  England  are  more  subdivided 
than  elsewhere,  and  some  of  the  subdivisions  are  characterised  by 
peculiar  species.    It  was  natural,  therefore,  that  his  studies  should 
receive  a  local  impress,   and  that  a  local  truth  should  be  some- 
what over-generalised  by  liim.     As  observations  multiplied  and 
the  science  advanced,  it  was  found  that  these  minute  distinctions 
could  not  be  relied  on,  beyond  certain    limits,  and  that  in  the 
identification  of  strata  we  must  look  to  broad  features,  to  groups 
of  fossils,  as  characterising  groups  of  rocks.     While  the  organic 
group,  as  a  group,  is  constant  under  variations  of  mineral  com- 
position, mineral  characters  modify  the  distribution  of  its  compo- 
nent parts,  just  as  deposits  now  forming  beneath  the  sea  exhibit 
colh^tively    the  general  assemblage    of  organic    bodies  now  in 
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existence,  subject  to  local  modifications  from  climate,  firom  the 
nature  of  the  bottom,  and  from  the  depth  of  water — some  animals 
inhabiting  muddy,  some  sandy,  some  rocky  bottoms,  and  some 
being  peculiar  to  certain  zones  of  depth.  Smith's  oolitic  dis- 
trict, moreover,  was  one  in  which  the  influence  of  the  rock 
formations  on  the  soil  is  at  or  near  its  maximum  ;  and  it  is  not 
surprising  that  he  should  have  assigned  to  them  generally  an  in- 
fluence which  they  really  possess  in  some  situations  where  the 
superficial  deposits  are  absent,  and  should  not  have  made  suffi- 
cient allowance  for  the  modifications  produced,  even  under  their 
slightest  development,  by  those  deposits  which  are  generally 
present  to  some  extent  or  other. 

Of  Smith's  views,  however,  on  this  subject  we  know  but  little 
directly.  His  great  work  was  his  Map  of  the  Strata ;  and,  though 
a  most  voluminous  writer  of  notes,  he  published  'scarcely  any 
books.  Some  who,  availing  themselves  of  the  open  liberali^ 
with  which  he  communicated  the  results  of  his  researches,  called 
themselves  his  pupils,  and  some  who,  without  even  this  acknow- 
ledgment, appropriated  his  discoveries,  over-generalised  his  over- 
generalisations.  Farey,  the  author  of  the  Report  to  the  Board 
of  Agriculture  on  Derbyshire,  carried  this  to  the  extreme  of 
regarding  shells  as  distinct  species  if  they  were  found  by  him 
in  more  than  one  formation ;  thus  involving  himself,  as  Pro- 
fessor Sedgwick  has  remarked,  in  the  vicious  circle  of  first  using 
organic  remains  for  the  identification  of  strata,  and  then  using 
strata  for  the  identification  of  organic  remains.  In  like  manner 
Smith's  views  respecting  the  influence  of  the  rock  formations  on 
soils,  which  are  known  only  to  those  who  have  conversed  with 
him  or  have  heard  him  lecture,  or  who  have  access  to  his  notes, 
may  ha\'e  become  engrafted  on  agricultural  geology  in  a  some- 
what exaggerated  form,  for  he  was  one  of  the  firat  to  point  out 
the  difference  between  the  stratified  rocks  and  the  superficial 
deposits:  and  the  influence  of  the  latter  on  the  soil  is  too  palpable 
in  districts  where  they  prevail  to  have  escaped  the  notice  of  *o 
accurate  an  observer. 

From  the  time  when  Smith's  active  labours  ceased  little  was 
done  in  the  prosecution  of  Agricultural  geology,  till  the  publication 
of  Mr.  Morton's  work  on  Soils,*  if  we  except  the  slight  notices 
respecting  the  agricultural  characters  of  the  rock  formations  in  the 
"  Outlines  of  the  Geology  of  England  and  Wales,"  by  Conybeaie 
and  Phillips,  and  if  we  except  also  the  Report  on  the  Geology  of 
Cornwall  and  Devon,  by  Sir  H.  De  la  Beche.  These  two  counties, 
but  particularly  the  former,  constitute  a  district  in  which  the 
superflcial  deposits  are  of  limited  extent,  and  in  which  a  more 


•  It 
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intimate  connection  tlian  usual  subsists  between  the  soils  and  the 
rocks  on  which  they  rest.  We  find,  accordingly,  that  SirH.  De  la 
Beche  takes  the  substratal  view  of  the  origin  of  soils,  supposing 
them  to  have  resulted  from  the  decomposition  of  the  subjacent 
rock  in  situ.  He  observes,  however,  of  the  chalk  and  greensand 
on  the  eastern  borders  of  the  district  that  they  are  so  overlaid  by 
transported  gravel  as  to  possess  a  common  agricultural  character 
very  different  from  that  of  the  more  eastern  chalk  districts,  and 
by  no  means  one  of  fertility.  He  mentions  also  other  scattered 
deposits  of  gravel  (besides  the  stream  tin  gravel  of  the  valleys) 
in  other  parts  of  Devon  and  Cornwall.  It  is  needless  to  enume- 
rate more  particularly  the  other  points  of  that  Report  bearing  on 
agriculture,  because  they  have  been  republished  by  Sir  H.  De  la 
Beche  in  the  Journal  of  the  Royal  Agricultural  Society,  and  Lave 
been  more  than  once  referred  to  by  agricultural  writers  in  that 
Journal.  By  far  the  greater  part  of  the  agricultural  geology  of 
England  and  Wales  at  present  known  is  to  be  found  in  Mr. 
Morton's  work  on  Soils,  which  has  served  as  a  text-book  to  most 
subsequent  writers  on  the  subject.  It  contains  much  valuable 
information  respecting  soils,  the  result  of  personal  observation, 
and  many  useful  hints  for  their  improvement,  but  it  falls  into  the 
prevailing  error  of  drawing  general  conclusions  from  limited  in- 
ductions, and  assigning  too  much  influence  to  the  rock  formations, 
and  too  little  to  the  superficial  deposits. 

The  points  insisted  on  are,  that  the  nature  and  colour  of  the  soil 
partake  of  that  of  the  subjacent  rock,  tlie  principal  mineral  being 
that  of  the  geological  formation  beneath — so  that  argillaceous  soils 
rest  on  the  clay  formations,  calcareous  soils  on  the  chalk,  and 
oolites  and  siliceous  soils  on  the  various  sandstones ;  the  colour 
also  of  the  soils  being  those  of  the  rocks  on  which  they  repose — 
white  on  the  chalk,  red  on  the  new  red  sandstone,  and  on  the 
sands  and  clays  in  general  nearly  of  the  same  colour  as  that  of 
the  stratum  below.  Anv  differences  which  exist  are  referred  to 
the  presence  of  animal  or  vegetable  matter,  or  to  exposure  to  the 
atmosphere  and  oxidation  of  the  iron  contained  in  the  strata.  This 
connection  between  the  soil  and  the  subjacent  rock  is  insisted  on 
as  forming  the  best  foundation  for  a  classification  of  soils ;  many 
attempts,  it  is  alleged,  having  been  made  to  classify  them  on  other 
principles,  which  have  failed  to  convey  to  the  mind  either  of  the 
practical  farmer  or  scientific  agriculturist  any  correct  idea  of  their 
nature  and  properties.  Local  names  are  therefore  preferred  by 
the  author,  and  he  proposes  to  classify  soils  by  referring  them  to 
the  geological  formation  on  which  they  rest. 

Diluvium  is  defined  to  be  a  vast  accumulation  of  sand,  gravel, 
md  other  materials  which  are  found  covering  in  masses  some  of 
he  older  and  continuous  geological  formations  to  a  greater  or  less 
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extent.  A  communication  is  also  insisted  on  between  the  dilu- 
vial tracts  and  the  rocks  under  or  near  them,  though  it  is  admitted 
that  this  is  not  always  the  case. 

Three  diluvial    formations  are  described : — 1.  The  diluvium 
resting  on  the   crlialk,  referred  to  the  wreck  of  the  eocene  ter- 
tiaries.     This  is  described  as  consisting  in  some  places  of  littk 
else  than  flints  ;    in  some,  as  in  Dorsetshire,  of  flinty  gravel ;  in 
others,  as  in  Kent,  Surrey,  Sussex,  Hampshire,  and  Berkshire,  of 
red  tenacious  clay,  with  rolled  flints,  ^'arying  in  some  instances 
to  a  loamy  clay  or  to  sand  and  gravel.     2.  Diluvium  of  the  new 
red,  described  as  occurring  in  detached  portions,  often  of  con- 
siderable thickness,    on   that  rock  and  on   the   coal    measnrei, 
usually  consisting  of  sand,  but  occasionally  composed   of  clay. 
3.  The  diluvium  of  the  gault  and  Oxford  clay,   which   may  be 
traced  through  Lincolnshire  and    Northamptonshire   into  Wilt- 
shire and  Gloucestershire.     Other  minor  diluvial  accumulations 
are  spoken  of,  consisting  of  local  gravels,  occupying  limited  and 
detached  areas  at  the  mouths  of  the  deep  valleys  which  intersect 
the  oolitic  hills,  never  as  constituting  deep  deposits  and  assuming 
the  form  of  iiills  like  the  diluvium  of  the  new  red.    The  sand  and 
gravel,  as  well  as  the  clay  with  fragmentary  chalk,    which  cover 
the    greater    part    of   Norfolk   and   Suffolk,  referred    by   other 
geologists  to    the  diluvium,  are  regarded  by  Mr.  Morton— we 
must   add  erroneously — as  members  of  the  plastic  clay  series. 
Of  alluvial  soils  it  is  said,  that  as  the  materials  of  which  they 
are  composed  depend  entirely  on  the  geological  formation  through 
which  the  rivers  flow,  of  course  the  nature  and  property  of  ^ 
alluWum  in  each  river  or  country  may  differ  entirely  from  that  of 
another. 

Starting  from  these  principles,  Mr.  Morton  traces  the  changes 
of  the  different  formations  as  laid  down  in  geological  maps,  and 
describes  in  general  outline  the  nature  of  the  soils  on  each  of  the 
stratified  and  unstratified  rocks.  While  certain  general  charac- 
ters are  ascribed  to  the  soils  on  each  formation,  considerable  local 
variations  are  admitted,  which  are  assumed  to  be  dependent  on 
variations  in  the  mineral  compositicm  of  the  rock  beneath.  Some 
of  the  specified  variations,  however,  referred  to  this  cause,  we 
know,  from  personal  observation,  to  depend  on  the  distribution 
of  the  superficial  deposits. 

Tlie  plastic  clay  of  Essex,  for  instance,  is  described  as  yielding 
a  reddish-brown  clay  on  a  clay  subsoil,  while  in  some  places,  as 
at  Chelmsford,  it  yields  a  sandy  loam,  and  a  good  turnip  soil. 
"  Indeed,''  it  is  added,  "  every  variety  of  soil  may  be  met  with  on 
this  formation,  which  is  owing  to  the  rapid  succession  of  sand  ami 
clay,  and  the  other  materials  of  which  it  consists."  The  cause 
of  these  variations  will  be  noticed  hereafter.     To  this   formation 


On  the  Agricultural  Geology  of  England  and  Wales.     455 

soils  of  Hounslow  Heath  are  also  referred.  They  belong, 
vever,  to  the  superficial  deposits,  and  exhibit  every  variety  from 
(p  and  strong,  to  thin  and  gravelly,  loams,  having  gravel  at  least 
een  feet  deep  interposed  between  them  and  the  London  clay, 
h  which  the  gravel  is  in  contact.  Again,  the  soils  of  the 
Stic  clay  in  Hampshire*  are  described  as  composed  of  flinty 
vel,  generally  yellow,  sometimes  of  a  brown,  red,  or  blackish 
our;  "from  Ringwood,  however,  in  the  whole  of  its  course 
itward,  it  is  a  dark-coloured  gravelly  or  sandy  loam  on  clay, 
sed  with  reddish  brick-earth  and  gravel,  forming  a  very  rich 
m,  similar  to  that  of  much  of  the  London  clay,  where  the  sand 
ibsent."  From  a  minute  examination  of  the  eocene  tertiary 
trict  west  of  the  Southampton  Water,  we  should  describe  it  as 
jrspread  with  erratic  flipt  gravel,  the  sands  and  clays  of  the 
ler  tertiaries  only  appearing  on  the  sides  of  steep  escarpments 
i  among  broken  ground.  The  poverty  of  the  poor  soils  of 
impshire  and  Dorsetshire  results  partly  from  the  coarse  par- 
ies of  which  the  siliceous  sands  when  exposed  are  composed, 
t  chiefly  from  the  thinness  of  the  covering  of  loam  on  the 
atic  gravel  spread  over  the  table  lands.     The  good  soils  east 

Ringwood,  and  along  the  whole  southern  coast  nearly  to 
ighton,  are  caused  by  the  deepening  of  the  loam  as  the  great 
leys  and  the  coast  are  approached. 

Mr.  Morton  sums  up  the  results  of  this  examination  of  the  soils 
each  formation  in  a  section  devoted  to  the  classification  of  soils, 
which  they  are  divided  into  the  aluminous,  the  calcareous, 
1  the  siliceous,  to  each  of  which  divisions  are  referred  the  soils 
igned  to  the  different  formations,  in  the  following  manner. 

Aluminous  Soils. 

Clay  the  prevailing  ingredient. 
idon  clay \ 

flld  cl^^ I  ^^^'^^  ^^  "®  calcareous  matter. 

f  of  the  coal  measures     .     .    I 

e  Lias I  A  considerable  portion  of  calcareous,  witii 

lit )      less  siliceous  matter  than  the  last 

Calcareous  Soils. 

Lime  in  excess — much  clay— little  or  no  siliceous  matter, 

\  lower  chalk  marl     .      .      .   ) 

le  of  the  gault     .     .     .     .   >  Constituents  impalpable. 

!  clay  of  the  oolite     .      .      .   | 


At  the  time  Mr.  Morton  wrote,  the  eocene  strata  of  Hampshire  were  referred 
le  plastic  series.  Mr.  Prestwich  has  recently  determined  their  true  geological 
ions^  which  will  l>c  describiMi  in  the  sequel. 
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Diluvium  of  the  Oxford  clay 

Lias 


?> 


>> 


The  upper  chalk       .     • 
Some  of  the  lower  chalk 
The  shelly  oolite 
The  great  oolite. 

Magnesian  limestone 
Carboniferous  limestone 


I  Calcareous  gravelly  soilt. 


} 


Soil  composed  of  calcareous  fragments,  with 
little  or  no  siliceous  matter. 


\  Calcareous  fragments,  with  a  conadenble 
j      portion  of  siliceous  matter. 


SiLiCBous  Soils. 


Sikx  the  prevailing  mineral,  either  as  fine  sand  or  gravd — ckqf  the  mmard 
next  in  abundance — lime  sometimes  present. 

Sand  of  the  plastic  clay 
Iron  sand 
Millstone  grit 
Old  red  sandstone     . 
Granite    .... 

Diluvium  of  the  plastic  clay 
„        „        gault    .     . 
new  red 
coal  measures 


The  gray  wacko,  or  clay  slate 
Some  of  the  basalt    . 

The  alluvial 

The  greensand    .... 

The  new  red  sandstone  . 

The  old  red  marls  of  Hereford 

shire 

Some  of  the  basalt    .     . 


Very  friable,  dry,  and  loose  sand,  with  loae 
aluminous,  no  calcareous  matter. 


Gravelly  strong  soils,  with  a  coonderdble 
portion  of  clay. 


I  Soils  composed  of  fragments. 


I  Calcareous  matter,  nlex,  and  day — soils  of 
the  first  quality. 


This  arrangement,  it  will  be  observed,  is  a  deviation  from  the 
plan  announced  in  the  outset,  of  abjuring  previous  classifications 
and  adhering  to  local  names,  referring  them  to  the  geological 
formations  on  which  they  rest.  It  is,  to  all  intents  and  purposes, 
a  chemical  classification  of  soils,  and  a  reference  of  those  of  each 
formation  to  one  or  other  of  the  chemical  divisions :  and  some 
such  double  classification  soils  require — chemical  as  regards  their 
composition,  geological  as  regards  their  relation  to  the  different 
rock  formations,  to  the  erratic  tertiaries  (diluvium),  or  the  allavisl 
deposits. 

The  characters  assigned  to  the  soils  may  be  considered  as  the 
prevailing  characters  of  the  formation  when  the  rocks  are  exempt 
from  the  influence  of  the  surface  deposits.  They  can  only  be 
received  under  this  limitation.  The  extent  of  each  formation  so 
circumstanced  is  a  question  into  which  the  author  has  scarcely 
entered.  There  arc  variations  moreover  in  the  mineral  characto' 
of  many  of  the  rock  formations,  which  are  passed  over  with  little 
notice,  and  which,  supposing  soils  to  be  wholly  derived  from  the 
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rock  on  which  they  rest,  would  produce  considerable  variations 
from  the  standard  assigned  to  the  soils  of  each  formation. 

On  the  other  hand,  variations  in  the  strata,  which  have  no  exist- 
ence, are  assumed  in  explanation  of  variations  of  soil,  which  are 
dependent  on  the  superficial  deposits.  The  doctrine,  moreover, 
that  the  alluvium  of  each  river  or  district  varies  with  the  geological 
formations  through  which  the  rivers  flow,  can  only  be  admitted 
as  true  of  deposits  of  rivers  flowing  entirely  through  one  or  two 
formations,  which  are  very  rare  instances  except  in  the  case  of 
the  minor  tributaries.  A  glance  at  a  geological  map  is  sufficient 
to  show  that  the  Thames,  the  Severn,  and  the  rivers  which  flow 
into  the  estuaries  of  the  Wash  and  the  Humber,  unwater  catch- 
ment basins,  composed  of  many  formations,  and  covered  by 
erratic  tertiaries  of  considerable  thickness  which  contain  a  great 
variety  of  fragmentary  matter  derived  from  different  quarters. 
The  fine  detritus  of  such  rivers  which  reaches  their  mouths  and 
enters  into  the  composition  of  the  soils  of  our  principal  alluvial 
districts  must  therefore  be  of  a  very  mixed  character.  Professor 
Phillips  has  shown,  moreover,  that  the  warp  deposited  by  the 
Humber  is  derived  more  from  the  wasting  cliffs  of  Holderness, 
brought  up  with  the  tide,  than  from  detritus  brought  down  from 
the  interior  by  the  rivers  ;  and  recent  microscopic  researches  have 
established  the  fact  that  a  large  proportion  is  not  detritus  of  any 
kind,  but  made  up  of  the  siliceous  covering  of  minute  animal- 
cules. 

It  is,  however,  needless  to  insist  on  these  points,  as  we  have 
reason  to  believe  that  Mr.  Morton's  views  have  undergone  con- 
siderable modification,  and  that  he  now  finds  "  warp  of  the  drift,*' 
and  "  basins  of  drift,"  in  many  situations  where  he  would  formerly 
have  considered  the  soil  to  be  derived  exclusively  from  the  subja- 
cent rock.  His  work  has  the  merit  of  having  once  more  drawn 
attention  to  the  subject  of  agricultural  geology,  which  had  long 
been  dormant,  and  of  being  a  good  first  approximation  to  results 
which  require  for  their  completion  much  more  extended  observa- 
tion than  they  have  yet  received.  An  examination  of  the  soils  of 
England  and  Wales  for  the  purpose  of  determining  their  varia^ 
tions  and  their  relation  to  the  rock  formations  of  our  geological 
maps,  or  to  the  erratic  tertiaries  which  are  excluded  from  them, 
would  require  the  constant  work  of  ten  surveyors  for  thirty 
years. 

Professor  Johnston,  in  his  Lectures  on  Agricultural  Chemistry 
and  Geology,  has  acknowledged  his  obligations  to  Mr.  Morton 
for  the  description  of  the  agricultural  characters  of  the  strata  of 
the  south  of  England.  Residing,  however,  in  the  north,  in  a  dis- 
trict thickly  covered  with  erratic  tertiaries  or  drift,  he  has  been 
nore  impressed  with  their  influence  on  the  distribution  of  soils, 
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and  has  pointed  out  the  geology  of  the  surface  as  of  inore  imme- 
diate importance  to  agriculture  than  that  of  the  rock  formatiimi. 
He  has  declared  that  Agriculture  now  requires  '^  maps  of  her 
own,' ' — maps  which  shall  exhibit  the  extent  and  composition  of 
the  superficial  deposits ;  and  that,  notwithstanding  the  useful 
labours  of  the  Government  Geological  Survey,  the  construction  ol' 
maps  of  the  superficial  deposits,  which  should  show  the  agricul- 
tural capabilities  of  different  districts,  based  on  a  knowledge  of 
their  soils  and  subsoils,  and  the  sources  from  which  they  have  been 
derived,  whether  near  at  hand  or  remote,  is  a  work  well  worthy 
the  patronage  of  our  leading  Agricultural  Associations. 

Course  of  investigation  required, — ^The  true  inductive  method 
by  which  to  determine  the  relative  influence  of  the  rocks  and  the 
superficial  deposits  on  the  character  of  the  soil,  requires  that  the 
variations  of  the  latter  should  be  laid  down  on  the  scale  of  our 
best  geological  maps,  and  that  the  information  should  be  noted 
which   is  furnished   by  every  available  section  respecting  the 
mineral  character  of  that  which,  though  the  real  sabstratum,  is 
the  assumed  surface  of  those  maps.     The  depth  and  composition 
of  the  various  beds  belonging  to  the  superficial  deposits  between 
such  stratum  and  the  soil,  should  also  be  indicated.     We  are  not 
aware  that  more  than  two  attempts  have  been  made  in  England 
to  collect  this  information.     The  first  was  a  map  of  the  soils  of  a 
large  portion  of  Norfolk,  undertaken  as  the  basis  of  a  paper  on 
the  geolo<;y  of  that  county,  as  illustrative  of  the  laws  of  the  distri- 
bution of  soils,  which  was  published  in  the  Seventh  Volume  of 
the  Journal  of  the  Royal  Agricultural  Society.     The  other  was 
a  map  of  part  of  South  Wales,  constructed  on  the  same  plan,  for 
the  Government  Geological  Survey.     In   both  these  cases  the 
variations  of  soil  were  found  to  be  mainly  dependent  on  other 
conditions  than  the  composition  of  the  subjacent  rock.     The 
author  of  those  maps  has  acknowledged  that  the  idea  of  con- 
structing the  first  of  them  was  suggested  by  the  passage  above 
referred  to  in  the  Lectures  of  Professor  Johnston  ;  who  has  him- 
self produced  two  maps,  the  one  agricultural,  the  other  geological, 
appended  to  a  "Report  on  the  Agricultural  Capabilities  of  New 
Brunswick,''  wliich  was  made  during  his  recent  visit  to  America, 
and  published  by  the  Colonial  Legislature. 

The  only  means  at  present  existing  for  submitting  the  whole 
of  England  and  Wales  to  the  test  proposed,  is  by  collecting  such 
information  as  geology  furnishes  respecting  the  distribution  of  the 
superficial  deposits,  together  with  such  still  less  perfect  infonnar 
tion  as  can  be  obtained  from  the  Reports  to  the  Board  of  Agri- 
culture and  other  Agricultural  writings  respecting  the  distribution 
of  soils,  comparing  the  results  thus  obtained  with  our  best  geolo- 
gical maps. 
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Tlie  results  of  such  an  examination  have  convinced  us  that  the 
iews  announced  in  the  paper  on  the  Geology  of  Norfolk,  before 
Jluded  to,  are  not  merely  local  truths,  but  that,  in  most  cases, 
he  variations  in  the  soil  are  more  dependent  on  the  operations 
irhicb  caused  the  accumulation  of  the  erratic  tertiaries  during  a 
leriod  of  gradual  submergence,  and  their  denudation  during  a 
>eriod  of  re-elevation  at  the  close  of  the  tertiary  period,  than  to 
;he  rock  formations ;  the  soil  itself  being,  in  most  cases,  an 
iqueous  deposit,  thrown  down  uncomformably  on  the  denuded 
surface  of  the  erratic  tertiaries,  or  of  the  older  strata  when  the 
denuding  action  has  reached  them.  We  do  not  enter  here  into 
the  question  when  this  unconformable  deposit  was  formed — 
Qor  of  the  nature  of  the  agencies  by  which  it  was  formed — 
whether  it  was  the  efiFect  of  the  last  wash  of  the  sea  on  the  emerg- 
ing land,  or  whether,  as  there  is  good  reason  to  believe,  it  was 
the  result  of  subsequent  operations  after  the  desiccated  bed  of  the 
sea  had  existed  a  considerable  time  as  dry  land.  These  are 
questions  of  greater  theoretical  than  practical  interest.  The 
existence  of  such  a  deposit  is  the  important  agricultural  fact.  The 
dependence  of  the  variations  of  soils  on  contours,  and  the  indica- 
tions these  afford  respecting  the  situations  in  which  the  best,  that 
is,  the  deepest,  driest,  and  most  mixed  soils  are  to  be  found,  will 
be  nearly  the  same,  whether  an  interval  elapsed  between  the 
emergence  of  the  land  from  beneath  the  erratic  sea  and  the 
formation  of  this  deposit,  or  whether  the  two  events  were  con- 
temporaneous. 

Influence  of  physical  features  on  the  distribution  of  the  erratic 
tertiaries, — The  distribution  of  the  erratic  tertiaries  has  been 
influenced  by  the  general  configuration  of  the  great  features  of  the 
land,  which  were  established  before  the  submergence  under 
which  the  erratic  deposit  accumulated ;  that  is  to  say,  by  the 
position  and  direction  of  the  mountain-chains  and  ranges  of  hills. 
These  were  the  results  of  disturbing  forces,  by  which  the  strata 
have  been  fractured  and  tilted  up  along  different  lines  at  different 
periods. 

The  mountains  and  hills  of  England  may  be  thus  enumerated. 
In  the  extreme  north  we  have  the  porphyritic  ridge  of  the  Clie- 
viots.  A  little  further  to  the  south-west  are  the  mountains  of  the 
English  lake  district,  or  Cumbrian  chain;  and  still  further  to 
the  south,  those  of  Wales  ;  both  consisting  of  silurian  and  older 
rocks,  of  various  mineral  character,  associated  with  igneous  rocks 
as  various  in  their  composition.  Down  the  centre  of  England 
extends  the  great  Penine  chain,*  which  ranges  from  the  Tyne  to 
the  Trent,  and  is  composed  of  carboniferous  limestone,  millstone- 

♦  The  AuPES  Pemini  of  Roman  Britain.— See  Conybeare's  *  Outlines/  p.  365. 
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grit,  and  coal  measures.  Near  it,  on  the  south-east,  are  the 
syenitLc  outbursts  of  Cliamwood  Forest.  Further  to  the  soatb- 
wcst  are  the  Silurian  rocks  and  associated  traps  and  syenites  of  the 
Malvems.  The  chalk  and  oolites  have  been  thrown  up  in  paraJU 
ridges,  with  a  strike  curving  first  to  the  south-east  and  then  to  the 
south-west,  and  ranging  from  Flamborough  Head  in  Yorkshire 
to  the  coast  of  Devon  and  Dorset.  The  oolitic  ridges  are  known 
in  Yorkshire  as  tlie  Hambledon  and  Howardian  Hills  (middk 
oolite),  and  the  eastern  Moors  (lower  oolite).  The  prolongatioD 
of  the  ridge  of  the  lower  oolite  to  the  south-west  forms  the  Cott- 
wolds  of  Oxfordshire  and  Gloucestershire.  The  chalk  range  ii 
known  as  the  Wolds  of  Yorkshire  and  Lincolnshire,  the  Downs 
of  Norfolk,  the  Gogmagog  Hills  of  Cambridge,  the  Dunstable, 
Luton,  and  Warden  White  Hills  of  Bedfordshire,  the  Chiltemi 
of  Buckinghamshire,  Berkshire,  and  Oxfordshire,  passing  into 
the  elevated  platform  of  Salisbury  Plain  and  the  Hampshire 
Hills,  and  terminating  on  the  coast  of  Dorsetshire  in  the  steep 
ridge  of  Purbeck  Hill.  The  elevation  of  the  chalk  from  north- 
cast  to  south-west  appears  to  have  been  prior  to  the  deposit  of 
the  eocene  tertiaries  and  London  clay,  which  are  only  found  OD 
the  east  of  it ;  but  another,  and  subsequent  line  of  cUsturbance, 
ranging  east  and  west,  has  tlirown  up  the  chalk  ranges  of  the 
North  and  South  Downs,  exposing  the  subjacent  oolitic  strata  of 
the  Wealden,  in  the  triangular  denudation  between  them,  and 
separating  the  once  continuous  eocene  tertiaries  into  the  districts 
commonly,  though  erroneously,  called  basins,  of  London  and 
Hjimpshire. 

The  position  and  direction  of  the  chains  of  hills  have  influenced 
the  lines  of  the  rivers ;  they  have  also  influenced  the  distribution 
of  the  erratic  tertiaries.  Tliese,  however,  are  quite  independent 
of  the  rivers.  Tliey  arc  far  above  the  influence  of  existing  streams, 
which,  so  far  from  having  formed  them,  have  in  many  cases  cut 
deep  channels  through  them. 

Marine  origin  of  the  erratic  deposits  on  submerged  land, — ^The 
marine  origin  of  the  erratic  deposits  is  proved  by  the  marine  shells 
locally  distributed  through  them  at  many  points  and  over  wide 
areas.  From  the  large  percentage  of  shells  of  existing  species 
which  these  deposits  contain,  they  are  proved  to  belong  to  that 
portion  of  the  tertijiry  series  whi(  h,  in  the  classification  of  Lyell, 
is  cjilled  tlie  pleistocene,  or  newer  pliocene.  Tlie  same  fact  is 
proved  I>y  their  superposition  in  Norfolk  to  the  mammalian  crag, 
or  older  pliocene.  England  is  proved  to  have  been  dry  land, 
inhabited  by  the  elephant,  rhinoceros,  hippopotamus,  and  other 
large  mammals,  before  its  submergence  l>eneath  the  sea  of  this 
epoch ;  by  the  forest  at  Cromer  and  Happisburgh,  buried  beneath 
more   than   three  hundred  feet   of   these   erratic  tertiaries,  and 
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ooted  on  the  fluvio-marine  deposit  containing  the  mammalian 
emains.  The  same  fact  is  also  attested  by  the  presence  of  the 
emains  of  the  rhinoceros  and  hyaena  in  Cefn  Cave,  in  Denbigh- 
hire,  beneath  sand  containing  the  marine  remains  of  the  enatic 
ertiaries  which  overspread  the  surrounding  country. 

Peculiar  characters  of  the  erratic  tertiaries, — There  are  pecu- 
iarlties  in  the  composition  of  these  marine  deposits  which  dis- 
inguish  them  from  otiier  tertiary  strata,  and  which,  combined 
¥ith  their  present  irregularity  of  distribution — an  irregularity 
•ather  apparent  than  real,  and  the  result  of  denuding  action — 
caused  them  at  one  time  to  be  referred  to  the  transient  action  of 
;he  sea  bursting  in  enormous  waves  over  the  land.  The  charac- 
ters which  were  deemed  proofs  of  such  transient  action  are  the 
dightly  worn  and  scratched  condition  of  the  smaller  detritus  and 
larger  blocks ;  the  rounded,  polished,  and  striated  condition  in 
Bome  places  of  the  rocks  on  which  they  rest — in  others  their 
shattered  state ;  the  masses  of  fragmentary  matter  enveloped  in 
these  deposits,  which  must  have  been  transported  from  various 
distances,  unabraded  and  unmixed  with  other  matter ;  the  large 
size  of  some  of  the  far  transported  blocks  or  boulders ;  the  great 
irregularities  of  surface  over  which  they  must  have  travelled ; 
their  transport  from  lower  to  higher  levels ;  the  broken  condition 
of  the  shells ;  their  general  absence  from  large  areas  and  from  a 
great  depth  of  deposits ;  the  confused  intermixture  of  species  in- 
dicating different  habits,  and  different  zones  of  depth  ;  their  arctic 
character;  the  arctic  character  of  the  associated  mammals,  not 
even  excepting  the  elephant  and  rhinoceros,  which  are  proved  by 
the  woolly  covering  of  those  carcasses  which  have  been  preserved 
with  the  flesh  and  integuments  entire  in  the  frozen  cliffs  of  Siberia, 
to  have  been  capable  of  enduring  the  rigours  of  a  northern  climate. 
These,  and  other  phenomena,  too  numerous  to  be  specified, 
which  are  in  perfect  accordance  with  the  atmospheric  and  marine 
action  of  an  arctic  climate,  as  described  by  the  polar  navigators, 
combine  to  render  gradual  submergence  of  the  land,  proceeding 
from  north  to  south,  while  an  arctic  climate  was  advancing  south- 
wards, and  its  gradual  re-elevation  to  about  its  former  level,  during 
the  return  of  a  milder  climate,  the  most  probable  solution  of  the 
complicated  phenomena  of  the  erratic  tertiaries. 

We  prefer  the  term  erratic  tertiaries  to  that  of  pleistocene,  in 
irder  to  distinguish  them  from  those  probably  contemporaneous 
deposits  of  more  southern  regions  which  are  destitute  of  the 
?rratic  characters  above  described ;  and  though  we  believe  those 
characters  to  have  resulted  from  the  action  of  shore  ice,  and 
Soating  icebergs,  and  of  an  arctic  climate  on  sinking  land,  we 
irefer  the  term  erratic  to  that  of  glacial,  as  involving  no  theoretical 
x>nsideration,  but  merely  expressing  the  fact  of  the  presence  of 
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those  large  boulders,  transported  at  this  epoch,  over  a  great  put 
of  the  north  of  Europe  and  America,  and  over  that  small  portion 
of  the  southern  hemisphere,  in  corresponding  latitudes,  which  ii 
now  dry  land. 

In  tracing  the  erratic  tertiaries  of  England  and  Wales  it  is 
found  that  a  large  portion  of  the  detritus  of  which  they  are  com- 
posed has  been  derived  from  the  neighbouring  rocks ;  and  that 
it  has  been  mixed  with  much  other  matter  transported  levenl 
hundreds  of  miles  from  the  N.N.W.  and  N.E. 

Dispersion  of  Cumbrian  Erratics, —  Of  the  many  disfaricU 
which  furnish  rocks  of  peculiar  characters,  whose  fragmenti 
in  the  erratic  tertiaries  indicate  the  direction  of  the  trans- 
porting currents,  there  are  few  more  remarkable  than  the  lake 
district  of  the  north  of  England — few  which  furnish  rocb 
of  such  peculiar  mineral  characters,  and  limited  to  areas  lo 
small  and  well-defined,  as  to  preclude  all  mistake  in  the  identi- 
fication of  their  scattered  blocks  and  smaller  detritus,  and  in 
tracing  the  lines  along  which  they  have  been  transported.  These 
peculiar  rocks  are  the  granite  of  Shapfell,  the  syenitic  green- 
stone of  Carrockfell,  and  the  calcareous  conglomerate  of  Kirb; 
Stephen.  Not  only  have  blocks  of  these  rocks,  often  weighing 
many  tons,  been  transported  northwards,  eastwards,  and  soath- 
wards — cliicfly  in  the  latter  direction,  along  the  depression  be- 
tween the  mountain  chains — but  tliey  have  been  borne  over  great 
irregularities  of  surface,  eastward  across  the  ridge  of  Orton  and 
the  Vale  of  Eden — a  pre-existing  valley  containing  deposits  of 
the  new  red  unconformable  to  the  disturbed  rocks  which  bound 
it.  This  valley  crossed,  the  Penine  chain  has  opposed  a  higher 
barrier  to  their  progress  eastward,  which  they  have  sarmounted 
at  one  point — the  pass  of  Stainmoor — the  lowest  pass  in  that 
chain  opening  directly  to  the  west,  and  1400  feet  above  the  level 
of  the  sea.  From  this  point,  as  from  a  new  centre,  they  have 
radiated  down  the  eastern  slope  of  tlie  chain,  traversing  the  vale 
of  Tees  to  Redcar,  and  the  vale  of  York  to  the  Humber. 

The  oolitic  and  chalk  ridges  of  the  eastern  moorlands  and 
the  Wolds  have  opposed  obstacles  to  their  passage  similar  to 
those  presented  by  the  Penine  chain,  though  on  a  smaller  scale. 
These  liave  been  surmounted,  in  like  manner,  at  their  lowest 
points,  so  that  blocks  of  Shapfell  granite  lie  on  the  oolite  near 
ScarlK)rough,  and  on  the  chalk  near  Flamborough  Head . 

Tlic  Cumbrian  erratic  blocks  have  likewise  travelled  eastward 
to  the  mouth  of  the  Tyne,  along  the  depression  caused  by  the 
Tynedale-fault,  at  the  northern  termination  of  the  Penine  chain, 
though  the  streams  flowing  in  that  direction  are  quite  uncon- 
nected with  the  mountains  from  which  the  blocks  have  been  de- 
rived.    They  have  likewise  gone  northward  along  the  Vale  of 
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Eden  to  Carlisle,  where  they  are  mixed  with  erratic  blocks 
which  have  crossed  the  Solway  Frith.  They  have  been  drifted 
southwards  in  immense  quantities  by  Lancaster  and  the  narrow 
tract  between  the  mountains  and  the  sea  crossing  the  lines  of 
the  Lune,  Ribble,  Wyre,  Weaver,  Mersey,  and  Dee ;  and 
spreading  over  the  plain  of  the  new  red  sandstone  in  Cheshire 
and  Shropshire,  into  the  valleys  of  the  Severn  and  the  Trent. 
Throughout  this  large  area  they  are  mixed  with  other  granitic 
fragments  of  various  sizes,  which  may  be  referred  to  the  Isle  of 
Man  and  the  Moume  mountains  in  Ireland,  and  which  are  partly 
on  the  surface,  partly  imbedded  in  deep  strata  of  sand,  gravel, 
and  clay.  Large  erratic  blocks  of  northern  origin  are  lodged,  in 
great  numbers  and  at  great  heights,  on  the  northern  £anks  of  the 
Welch  mountains.  Granite  blocks  are  also  found  on  the  ^.W. 
skirts  of  the  chain,  as  far  as  Bagillt ;  but  from  that  point  they 
diminish  in  size,  and  S.  of  Conway  the  Cumbrian  and  Scottish 
granites  give  place  to  smaller  granitic  fragments,  most  of  which 
appear  to  have  come  from  Wicklow  and  other  parts  of  Ireland.* 
They  are  associated  with  fragments  of  other  rocks  which  indicate 
transport  from  the  N.W.  Among  the  most  remarkable  of  these 
is  the  hard  chalk  of  the  county  of  Antrim,  of  which  a  continuous 
stream  has  been  traced,  in  Ireland,  from  its  source  as  far  S.  as 
Wexford. 

The  tail  of  this  stream  of  Antrim  detritus  appears  to  have 
caught  the  Welch  coast,  for  we  have  found  it  in  the  boulder  clay 
of  the  extreme  point  of  Caernarvonshire,  and  much  further  to 
the  south,  between  Newport  and  St.  David's  Head  in  South 
Wales. 

Erratics  of  the  East  of  England, — ^The  erratic  blocks  from  the 
lake  district  of  Westmoreland,  which  were  traced  across  the 
Penine  chain  to  the  sea  coast  of  Yorkshire,  have  there  met 
another  stream  of  granitic  and  other  crystalline  blocks,  which 
must  have  been  derived  from  the  east  of  Scotland  and  from 
Norway,  these  being  the  nearest  points  at  which  such  rocks 
exist  in  p'ace.  This  forms  the  commencement  of  that  district  of 
erratic  tertiaries,  described  in  the  seventh  volume  of  the  Journal 
of  the  Royal  Agricultural  Society,  as  extending,  with  some 
alluvial  interruptions,  to  the  valley  of  the  Thames.  In  the 
valley  of  the  Waveney  erratic  blocks  and  bouldered  oolitic  fossils 
abound,  and,  from  their  increasing  prevalence  westward,  there  can 
be  no  doubt  that  they  were  derived  from  that  quarter.  Boulder 
clay,  with  granitic,  oolitic,  and  other  foreign  detritus  of  various 
kinds,  extends  from  Norfolk  through  Cambridgeshire,  Suffolk, 
and    Essex    to   the   northern    side    of   Hampstead  Hill,   where 


*  Joum.  Geol.  Soc.  Dablin,  vol.  i.  part.  iii.  p.  180. 
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pebbles  of  crystalline  and  subcrystalline  rocks  have  been  fonnd, 
mixed  with  a  great  abundance  of  erratic  fossils  of  the  oolites. 

Erratic  Gravel  of  the  Midland  Counties. — ^Returning  now  to 
the  tract  bounded  on  the  W.  by  the  Welch  mountains  and  the 
M alvems,  and  on  the  E.  by  the  Penine  chain  and  the  Cotswidd 
Hills,  we  find  that  granitic  boulders  extend  as  far  southwards  as 
Bridgenorth,  from  wiiich  point  they  decrease  in  size  and  quantity, 
till  tiicy  pass  oif  into  coarse  gravel,  composed  of  the  same  mate- 
rials, which  dies  ofT  in  the  fine  gravel  and  sand  of  the  vale  of 
Gloucester.  Marine  shells  have  been  found  in  this  grarel  at 
various  points,  the  most  southern  of  which  is  about  three  miles 
south  of  Worcester. 

Before  the    g^nitic   fragments   disappear,    other   detritus  of 
marked  character  comes  in,  by  which  we  are  enabled  to  trace 
the  direction  of  the  drifted  materials  of  the  erratic  deposit  further 
to  the  south."^     The  most  remarkable  of  these  are  the  pebbles 
of  the  lower  Lickey  quartz  rock.     Fragments  of  this  rock  re- 
duced to  the  state  of  rolled  pebbles  by  the  marine  action  of  the 
new  red  sandstone  epoch  had  been  consolidated    into    a  con- 
glomerate of  that  series,  which   forms  the  upper  Lickey  range. 
Tliis  ((mglomerate  having  been  subsequently  broken  up  by  the 
operations    of    the    erratic    period,    its  rounded  pebbles  mixed 
with  the  angular  and  partially  worn  fragments  of  the  local  rocks, 
form  a  gravel,  which  is  spread,  in  enormous  quantities,  over  the 
midland  counties,  particularly  about  Cannock  Chase,  in  Stafford- 
shire, and  Coleshill,  E.  of  Birmingham.     It  has  been  collected 
also  in    large  masses    along  the  plains  subjacent  to  the   great 
oolite  escarpment,  N.E.  of  Shipston-on-Stour,  in  Warwickshire. 
The  other  fragments  with  whicli  the  j)ebbles  of  the  Lickey  quartz 
rock    are  associated  consist  of  white  quartz,  flinty  slate,  gneiss, 
porphyry,  compact  felspar,  trap,  sandstone  of  several  kinds,  lias, 
chalk,  and  flint.     The  gneiss  must  have  come  from  Scotland  or 
Norway,   the  white  quartz  and  the  slaty  and  porphyritic  pebble^ 
may  have  been  derived  either  from   the  mountains  of  Wales  or 
from  Charnwood  Forest. 

In  short,  in  the  centre  of  England,  W.  of  the  oolitic  escarp- 
ment, we  have  the  junction  of  a  line  of  drift  from  the  N.W.  with 
another  from  the  N.E.  The  united  drift,  having  crossed  the 
Cotswolds  through  a  giip  or  depression  in  the  ridge,  takes  a  S.E. 
direction  into  the  valley  of  the  Thames  as  far  as  London. 

The  most  distinctive  detritus  of  the  midland  counties,  having 
a  north-eastern  origin,  consists  of  pebbles  f  of  the  red  chalk  of 
Yorkshire,  Lincolnshire,  and  the  N.W.  angle  of  Norfolk  at 
Hunstanton,  which  does  not  not  occur  in  places  further  SL    Frag- 

*  Buckland,  Geol.  Trans.,  First  Series,  vol.  v.  p.  521.  f  Ibid . 
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noiU  of  this  peculiar  rock  are  found,  according  to  Dr.  Buckland, 
mixed  with  the  Warwickshire  gravel,  S.E.  of  Shipston-on-Stour, 
bumI  near  M oreton  in  the  Marsh,  associated  with  pehbles  of  the 
hard  white  chalk,  which  accompanies  the  red  chalk  in  Yorkshire 
and  Lincolnshire. 

It  has  been  already  stated  that  this  gravel  of  the  midland  coun- 
ties has  crossed  the  oolitic  ridge.  The  passage,  like  that  of  the 
Cumbrian  erratics,  has  been  effected  at  the  lowest  points.  One  of 
these  is  near  Moreton  in  the  Marsh.  Deflected  thence  eastward, 
by  the  elevated  ridge  of  Stow  on  the  Wold,  the  gravel  has  pro- 
ceeded along  the  line  of  the  Evenlode,  where  it  joins  that  of  the 
Thames,  four  miles  north-west  of  Oxford.  Great  accumulations 
of  gravel,  containing  pebbles  of  the  Lickey  quartz  rock,  not  only 
cover  irregularly  the  lower  regions  of  the  valley  of  the  Evenlode, 
but  are  scattered  abundantly  over  the  oolitic  strata,  which  form 
table-lands  of  considerable  height  on  both  sides  of  it.  Accumu- 
lations of  similar  gravel  rest  on  the  insulated  and  almost  conical 
summit  of  Wjrtham-hill  and  the  ridge  of  the  Bagley-wood,  exactly 
opposite  the  confluence  of  the  Evenlode  with  the  Thames.  In 
like  manner  the  quartzose  gravel  of  Warwickshire  has  entered  the 
valley  of  the  Cherwell,  through  another  gap  in  the  oolitic  escarp- 
ment, and  has  passed  onwards,  mixed  with  chalk  flints,  and 
slightly-rolled  oolitic  detritus,  into  the  valley  of  the  Thames. 
Along  the  valley  of  the  Thames  the  quartzose  pebbles,  in  con- 
tinually decreasing  quantities,  and  mixed  with  the  gravelly  wreck 
of  each  succeeding  formation,  have  been  traced  to  the  gravel-pits 
of  Kensington  and  Hyde-park.  They  also  accompany  granitic 
pebbles  in  the  flint  gravel  at  Brentford,  below  the  deposits  con- 
taining bones  of  elephants  and  other  large  mammals,  with  fresh- 
water shells. 

The  absence  of  the  Warwickshire  gravel  from  the  valley  of  the 
Windrush,  separated  from  that  of  the  Evenlode  by  the  narrow 
ridge  of  Stow  on  the  Wold,  and  the  local  character  of  its  gravel, 
caused  by  the  Windrush  taking  its  rise  within  the  elevated  range 
of  the  Cotswolds,  and  by  there  being  no  depression,  or  breach  of 
continuity,  like  those  at  the  heads  of  the  Evenlode  and  Cherwell, 
through  which  the  Warwickshire  gravel  entered  their  valleys, 
prove  the  establishment  of  the  present  general  features  near  the 
bead-waters  of  the  Thames  before  the  formation  of  those  erratic 
deposits,  and  the  influence  of  those  features  in  determining  the 
distribution  of  the  gravel ;  but  on  the  other  hand,*  Dr.  Buckland, 
who  described  these  deposits  in  1817,  inferred — from  the  accu- 
mulation of  it  upon  Wytham-hill,  Bagley-wood,  Henley  and 
Cumnor  hills,  and  on  the  highest  summit  of  Wychwood  forest. 


*  GeoL  Traos.,  I^lrst  Series,  vol.  t»  p.  521. 
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as  well  as  on  the  elevated  table-lands  which  flank  the  oonne  of 
the  Evenlode  above  Oxford,  that  the  excavation  of  the  tbU^s  of 
the  Evenlode  and  Thames  was  subsequent  to  the  deposit  of  tiui 
gravel,  and  caused  by  the  retiring  waters  of  the  most  reomt 
deluge  that  has  devastated  the  earth. 

This  argument  for  the  recent  origin  of  the  Talley  of  the 
Thames  is  of  equal  force  now,  when  we  possess  better  information 
respecting  the  nature  of  these  deposits,  ijf  for  the  expression,  retir- 
ing diluvian  waters,  we  substitute  that  of  denuding  process  during 
elevation. 

The  occurrence  of  pebbles  of  the  red  chalk,  in  the  qnsurtnie 
gravel  near  Shipston  on  Stour  and  Moreton  in  the  Marsh,  his 
been  mentioned  as  indicating  the  meeting  of  a  stream  of  drift 
from  the  north-west  with  another  from  the  north-east  The 
northern  part  of  the  course  of  the  latter  was  described  by  the 
Dean  of  LlandafT,*  in  a  communication  to  Dr.  Buckland,  under 
the  title  of  gravel  of  the  midland  counties  in  Rutland,  Leicester, 
and  Buckinghamshire.  It  extends,  he  says,  over  the  plains  at  the 
base  of  the  great  oolitic  chain,  and  also  between  those  hills  and 
the  south-west  escarpment  of  the  chalk  in  Bedfordshire,  Buck- 
inghamshire, and  Hertfordshire,  but  is  most  abundant  in  the 
former  position,  having  a  depth  of  many  fathoms,  completely  con- 
cealing the  subjacent  strata,  and  sometimes  constituting  decided 
hills.  Such  tracts  of  gravel  are  described  as  abundant  on  the 
borders  of  Rutland,  Warwickshire,  and  Leicestershire.  From 
Houghton  on  the  Hill,  near  Leicester,  by  Market-Harboroogfa 
and  Lutterworth,  to  Bramston,  near  Daventry,  continaons  beds  of 
gravel  extend  for  forty  miles.  Near  Hinkley  a  great  deposit  of 
gravel,  connected  with  this  mass,  affords  pebbles  containing  spe- 
cimens of  the  organic  remains  of  most  of  the  secondary  strata  of 
Britain.  It  may  be  traced  continuously  to  that  of  Shipston  on 
Stour.  Most  of  the  hillocks  scattered  over  the  lias  and  red  marl 
between  Southam  and  Shipston  are  covered  with  this  gravel,  con- 
taining pebbles  of  all  ages  ;  flints  from  the  chalk,  rounded  pebbles 
of  hard  chalk,  and  fragments  of  the  different  oolitic  rocks  pre- 
dominate in  Leicestershire  :  next  in  abundance  to  these  are  the 
pebbles  of  granular  quartz,  resembling  that  of  the  Lickey,  with 
others  of  white  quartz,  and  dark-coloured  flinty  slate. 

On  the  west  of  Market-Harborough  it  would  not  be  difficult  to 
form  an  almost  complete  collection  of  geological  specimens  of  the 
whole  series  of  Englisli  rocks  from  among  these  rounded  fng^ 
ments,  which  often  occur  in  boulders  of  very  considerable  size. 

The  gravel-beds  in  the  low  grounds  between  the  oolitic  and 
chalk  ridges,  and  along  the  valley  of  Buckingham  and  Bedford,  and 


*  In  the  volume  of  the  Geol.  Trans,  cited  above. 
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Lilting  the  lower  or  soath-eastem  slope  of  the  great  oolitic  range, 
ne  almost  exclusively  composed  of  fragments  of  oolite  and  chalk, 
Ider  pebbles  being  very  sparingly  intermixed.  Examples  occur 
I  Whittlebury-forest,  Northamptonshire,  and  near  Buckingham. 
be  flint  gravel  used  for  the  repair  of  the  road  about  Dunstable, 
ear  the  escarpment  of  the  chalk,  and  which  contains  porphyry, 
as  identified  by  Dr.  Buckland  with  that  traced  from  Warwick- 
lire,  along  the  valleys  of  the  Thames,  Cherwell,  and  Evenlode, 
\  London,  and  with  that  of  the  north  midland  counties  described 
y  the  Dean  of  Llandaff. 

From  Farcy's  '  Report  on  Derbyshire,'  it  appears  that  frag- 
lents  of  all  formations,  from  granite  to  chalk,  have  accumulated 
n  the  surface  of  all  the  strata  which  constitute  the  centre  of 
^n^land. 

Revieio  of  the  General  Distribution  of  the  Erratic  Deposits  north 
f  the  Thames — Division  into  Upper  and  Lower  Erratics, — 
?rom  the  Scottish  border  to  the  Thames  we  have  thus  evidence 
f  marine  action  of  very  recent  date  over  the  whole  of  that  part 
f  England  and  Wales,  producing  a  great  intermixture  of  local 
nd  far-transported  matter,  in  the  form  of  gravel,  clay,  sand,  and 
oulders ;  and  we  may  be  sure  that  the  agencies  which  trans* 
KNted  tlie  coarser  materials  transported  also  much  fine  extraneous 
natter,  which  has  been  mixed  with  that  derived  from  the  neigh- 
bouring rocks  to  form  the  soil. 

The  strike  of  the  strata,  which  has  given  their  direction  to  the 
idges  of  elevated  land,  influenced  the  distribution  of  the  trans- 
K)Tted  detritus.  We  have  three  lines  of  drift  from  the  north-east ; 
hat  on  the  east  of  the  chalk  ridge,  extending  from  Holdemess  to 
Jampstead ;  that  between  the  chalk  and  the  great  oolite ;  and 
hat  west  of  the  oolitic  ridge.  We  have  four  from  the  west :  that 
►f  the  Cumbrian  erratics  which  have  crossed  the  Penine  chain  to 
he  German  Ocean;  that  of  the  Irish  detritus  lodged  on  the 
?estem  flanks  of  the  Welch  mountains,  and  that  of  the  Lickey 
[uartz  rock  drifted  eastward  towards  the  oolitic  ridge,  and  acTOSS- 
he  Cotswolds,  into  the  vale  of  London.  We  have  also,  in  several 
ases,  indications,  with  a  general  drift  towards  the  south,  of  a 
light  drifting  northwards.  These  facts,  including  the  last,  are 
[uite  in  accordance  with  the  motions  of  shore-ice,  as  described 
n  the  polar  voyages,  influenced  more  by  winds  than  by  tides,  and 
ometimes  moving,  under  this  influence,  in  opposition  to  the 
neneral  current  from  the  north.  Such  a  general  northern  cur- 
ent  would  also  be  subject  to  many  local  modifications,  from*  the 
idges  of  hills  and  mountains  which  would  become  groups  of 
slands  and  promontories,  or  submarine  ridges,  as  the  land 
ubsided. 

Every  science  furnishes  instances  during  the  early  stages  of  it» 
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progress  of  erroneous  conclusions  from  imperfect  data  which  faave 
been  corrected  by  advancing  knowledge,  derived  from  more  ex- 
tended observation.  Geology  has  not  been  more  exempt  finon 
these  than  the  exact  sciences  of  astronomy  and  chemistry.  Bj 
one  of  those  hasty  generalisations,  all  the  detntal  depoaits  above 
described,  together  with  all  gravel  beds  in  all  parts  of  the  worU, 
including  many  tertiary  strata  of  much  older  date,  were  cmoe,  oo 
insufficient  evidence,  assumed  to  be  contemporaneous  and  mona- 
ments  of  the  Noachian  deluge.  It  has  since  been  atfumfdi  os 
evidence  equally  insufficient,  that  they  belong  to  difiereot  epocbi. 
We  view  them  as  the  results  of  a  connected  series  of  opeiadoii^ 
during  one  zoological  epoch — an  epoch  of  considerable  dmatioB 
— the  series  of  operations  being  the  accumulation  of  the  depoiiti 
during  the  subsidence,  and  their  denudation  during  re-eleratioB 
of  the  land.  If  space  permitted,  it  would  be  easy  to  show  how 
the  distribution  of  these  deposits,  the  intermixture  of  foreign  and 
local  detritus  in  some  situations,  the  prevalence  of  local  gravel  in 
others,  and  the  absence  of  all  detritus  from  some  locaIitieS|  sgiee 
with  the  theory  of  the  action  of  shore-ice  on  sinkings  ]and|  Ae 
gradual  advance  of  the  coast-line  into  the  interior  during  sab- 
sidence,  and  the  transport  of  local  fragments  outwards  during  the 
period  of  elevation ;  but  our  object  is  the  application  of  the  sur- 
face-geology of  England  and  Wales  to  its  agriculture,  and  we 
would  rather  draw  attention  to  the  large  area  which  has  been 
covered  with  these  deposits,  the  materials  of  which  they  are  com- 
posed, and  the  height  to  which  they  have  ascended. 

In  the  first  place,  then,  it  is  a  general  fact,  common  to  the  sxes 
now  under  consideration,  and  to  every  district  which  we  have 
examined  in  Ireland,  that  the  erratic  tertiaries  consist  of  a  lower 
and  an  upper  deposit,  the  former  composed  of  clay,  the  latter  of 
sand  and  gravel.  The  colour  of  the  lower  deposit,  the  till  or 
boulder  clay,  is  blue,  brown,  red,  yellow,  or  white  from  inter- 
mixture of  chalk,  with  various  intermediate  shades,  according  to 
the  prevalent  colour  of  the  rocks  from  which  it  has  been  derived, 
which  are  chiefly  those  of  the  neighbourhood.  The  peculiaritiei 
of  this  low^r  bed  indicate  the  littoral  action  of  an  icy  sea,  in  whidi 
it  appears,  from  the  observations  and  soundings  of  the  polar  navi^ 
gators,  that  mud  accumulates  in  situations  where  sand  and  shingle 
would  be  deposited  in  other  seas. 

Tlie  sand  and  gravel  of  the  upper  erratics  partake  more  of  the. 
characters  of  ordinary  tertiary  strata ;  but  they  possess  some 
peculiarities,  such  as  the  occasional  presence  of  masses  of  frag- 
mentary matter  unabraded  and  unmixed  with  other  detritus,  and 
the  presence  also  of  blocks  of  large  size,  derived  from  far  distant 
rocks.  Both  of  these  appear  to  require  some  buoyant  material 
for  their  transport.     The  cliiferencc  between  the  lower  and  upper 
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erratics  may  be  attributed  to  the  decrease,  daring  the  formation  of 
the  latter,  of  neighbouring  land  as  submergence  proceeded,  and 
in  part  to  the  mitigated  rigour  of  the  climate. 

Both  deposits  contain  marine  shells,  more  abundantly  in  some 
districts  than  in  others.  In  both  the  shells  are  much  broken,  and 
tliere  is  an  intermixture  of  species  of  different  habits.  In  both 
regular  beds  of  them  are  extremely  rare.  All  beds  of  this  kind 
which  we  have  ourselves  examined  appear  referable  either  to  the 
period  which  immediately  preceded  the  commencement  of  the 
erratic  phenomena,  or  to  that  which  characterised  its  close,  and 
the  passage  into  the  alluvial  period.  With  respect  to  the  height 
to  which  these  deposits  ascend,  all  that  can  be  determined,  in 
districts  like  Norfolk,  whose  elevation  is  less  than  600  feet,  is, 
that  their  highest  tracts  were  submerged.  Regions  of  greater 
elevation,  like  the  Cambrian,  Cumbrian,  and  Penine  chains, 
afibrd  evidence  of  submergence  to  a  much  greater  depth. 

**  It  is  marvellous,'*  says  Mr.  Darwin,  "  that  Nature  should 
have  marked,  by  buoys  made  of  stone,  the  former  sinking  of  the 
earth's  crust,  and  likewise,  I  may  add,  its  subsequent  elevation  ; 
and  that  on  these  blocks  of  stone  the  temperature  during  the  lotig 
period  of  their  transportal  may  be  said  to  be  ])lainly  engraved."* 

On  the  Penine  chain  erratic  blocks  are  found,  as  we  have  stated, 
at  the  height  of  1400  feet ;  and  there  is  reason  to  believe  that  the 
Cumbrian  chain  was  submerged  to  about  the  same  depth. 

On  Moel  'I'ryfan,  in  Caernarvonshire,  shells  and  granitic 
detritus,  with  chalk  flints,  have  been  found  at  somewhat  less  than 
1392  feet.  Blocks  of  granite  are  lodged  at  heights  of  about 
1000  feet  on  the  northern  flanks  of  the  Welch  mountains.  Shells 
and  blocks  and  pebbles  of  granite  are  spread  over  the  new  red 
sandstone  and  coal-measures  of  Lancashire  and  Cheshire,  up  to 
600  or  700  feet.  Granitic  detritus  is  lodged  in  various  parts  of 
the  Penine  chain  at  much  greater  elevations,  not  exceeding,  how- 
ever, 1400  feet  These  deposits  are  seen  in  their  most  perfect 
state  in  low-lying  districts,  where  sections  are  exhibited  in  the 
sea  cliffs.  If  we  trace  them  down  the  eastern  coast  we  find  them 
in  Holdemess  to  consist  of  boulder  clay  or  till,  from  which  the 
upper  erratics  have  been  stripped,  with  the  exception  of  a  few 
detached  outliers  of  sand  and  gravel.  In  the  cliffs  of  Cromer 
we  have  the  boulder  clay  at  the  base,  varying  in  thickness 
from  ten  to  somewhat  less  than  one  hundred  feet.  The  original 
thickness  of  the  upper  erratics  there  amounts,  in  their  greatest 
development,  to  nearly  300  feet.  In  the  district  north  of 
Norwich,   they  have   been   so   slightly  denuded  that   the   clay 

•  «  On  the  TnuisportiJ  of  Erratic  Boulders." — (i;aarL  Journ.  GeoL  Soc.,  toI.  iv. 
p.  315  (1848). 
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is  only  partially  exposed  in  the  bottoms  of  the  valleys.  Sooth 
of  Norwich  a  large  area  of  the  clay  is  uncovered,  the  two  gieit 
outliers  of  Strumpshaw  and  Poringland  bearing  witness  to  the 
mass  of  upper  erratics  which  has  been  removed.  In  the  vallej  of 
the  Waveney,  and  through  the  centre  of  Suffolk,  a  large  ares  o( 
the  boulder  clay  is  exposed,  constituting  the  strong  land  district 
of  Voung's  a^icultural  map,  with  numerous  outliers  of  the  giavd 
and  sand  of  the  upper  erratics  remaining  upon  it.  Similar  phe- 
nomena extend  through  Essex.  The  reconstruction  of  the 
mixed  matonals  of  the  two  erratic  deposits  along  certain  tines— 
their  total  removal  from  others,  and  the  exposure  of  the  red  snd 
coralline  cra^:,  the  London  clay,  and  the  chalk — together  with  the 
varying  dcptli  and  composition  of  the  ''  warp  "  or  unccmformaUe 
superficial  deposits — its  depth  varying  with  contours,  and  its  com- 
position with  that  of  the  beds  exposed  in  the  neighbourhood, 
combine  to  produce  the  rapid  and  intricate  changes  of  soil  which, 
in  a  former  page,  we  have  seen  were  attributed  by  Mr.  Morton  to 
variations  in  the  mineral  character  of  beds  of  the  plastic  clay,  but 
which  admit  of  no  satisfactory  explanation  without  reference  to 
the  deposits  of  the  erratic  period. 

If  these  deposits  are  traced  down  our  western  coast,  clifih  of 
varying  hei^lit — composed  in  the  lower  part  of  boulder  day,  snd 
in  tlie  upper  part  of  sand  and  gravel — present  themselves  in  the 
tract  between  the  Mersey  and  the  Dee,  and  at  various  points 
from  the  last-named  river  to  Conwy,*  particularly  near  Aber- 
gele ;  interrupted,  however,  by  promontories  of  lofty  rock,  on 
which  they  could  not  have  formed,  and  by  low  alluvial  districti 
from  which  they  have  been  denuded.  Similar  accumulations, 
with  similar  interruptions,  are  found  along  the  coast  of  Anglesey, 
from  Red  Wharf  Bay  to  near  Holyhead,  and  along  both  sides  of 
the  lon^  point  of  Caernar^'onshire,  from  Clynog  to  the  neighbour- 
hood of  Criccieth.  They  are  found  also  at  intervals  along  the 
whole  coast  of  South  Wales,  from  Aberystwith  to  near  St.  David's 
Head — the  boulder  clay  chiefly  occurring  in  patches  at  th^ 
mouths  of  the  small  valleys  of  this  rocky  coast,  and  in  the  upper 
parts  of  the  large  valleys,  the  lower  regions  of  whicb  appear  to 
have  been  swept  clean  of  it. 

The  sections  afforded  by  the  sea  cliffs  exhibit  the  structure  of 
the  erratic  tertiaries  which  fill  depressions  between  the  hills,  and 
constitute  small  basins  analogous  to  the  larger  erratic  districts  on 
the  eastern  side  of  the  chalk  range.  The  variations  of  soil  from 
sand  to  clay  through  all  the  intermediate  gradations  are  caused 
in  the  smaller,  as  well  as  in  the  larger  basins,  by  the  amount  of 
denudation  to  which  tlie  cn*atic  strata  have  been  subject,  and  by 

■  1" 

*  Jouru.  Gcol.  Soc.  Dublin,  yol.  i.  part  iii.  p.  180. 
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tbe  varjriiig  depth  and  composition  of  the  unconformable  deposit 
or  warp,  spread  over  the  denuded  surface. 

The  lower  erratics  of  mountsdnous  regions  do  not  extend  to 
heights  which  we  should  estimate  at  more  than  700  or  800  feet 
At  greater  elevations,  the  gravel  and  sand  of  the  upper  erratics, 
which,  at  low  elevations,  rest  on  boulder  clay,  are  in  imme- 
diate contact  with  the  rock.  As  the  clay  ceases  at  a  certain 
height,  so,  at  an  elevation,  which  we  estimate  at  somewhat  more 
than  1500  feet,  the  upper  erratics  also  cease,  and  are  replaced  by 
peaks  of  naked  rock,  surrounded  by  heaps  of  their  own  ruins  in 
the  form  of  angular  blocks.  As  the  phenomena  at  such  elevations 
have  a  geolbgical  rather  than  an  agricultural  interest,  we  pass  them 
over  without  further  notice  than  that  they  are  in  unison  with  the 
recorded  action  of  a  polar  climate  on  the  land.  The  marine 
remains,  and  the  far  transported  boulders  which  surround  the 
Welch  mountains,  and  are  lodged  on  their  flanks  at  considerable 
elevations,  have  not  penetrated  far  into  the  interior ;  nevertheless 
there  are,  even  in  the  inland  valleys,  considerable  accumulations 
both  of  clay,  gravel,  and  boulders,  which  have  a  local,  or  a  modi- 
fied local  origin,  having  been  derived  from  the  neighbouring 
rocks,  and  exhibiting  in  most  cases  proofs  of  some  degree  of 
transportation  outwards,  along  existing  lines  of  drainage,  but 
g;reatly  above  their  present  influence. 

The  most  remarkable  case  which  we  have  met  with  of  an  ad- 
vance of  the  marine  eixatic  deposits  into  the  interior  is  in  a  small 
valley,  at  an  elevation  of  something  less  than  1000  feet,  trans- 
verse to  the  great  valley  of  Nant  Francon,  and  opposite  to  the 
Penrhyn  slate  quarry,  in  Caernarvonshire.  We  there  saw  frag- 
ments of  granite  and  carboniferous  limestone,  accompanied,  as  we 
have  good  reason  to  believe,  by  marine  shells,  brought  up  from 
the  bottom  of  a  shaft  sunk  through  detrital  deposits  to  the  depth 
of  60  feet ;  the  rock  below  being  clay  slate,  a  large  portion  of  the 
upper  part  consisting  of  local  debris.  In  the  valley  of  Nant 
Francon,  at  lower  levels,  the  detritus  is  wholly  local,  derived 
from  the  mountains  of  the  interior,  and  the  rocks  have  in  many 
places  that  rounded,  polished,  and  grooved  surface,  which  is  an 
observed  effect  of  the  action  of  shore-ice,  and  also  of  terrestrial 
glaciers.  The  marine  deposit  which  fills  the  bottom  of  this 
elevated  transverse  valley  could  only  have  reached  it  through 
the  main  valley  of  Nant  Francon,  which  communicates  with  the 
sea ;  and  as  they  are  not  found  in  that  valley,  they  must  have  been 
swept  out  of  it,  either  by  ordinary  denuding  action  during  the 
process  of  elevation,  or,  as  was  suggested  by  Mr.  Darwin,  by 
the  descent  of  glaciers  after  the  emergence  of  the  land.  The 
polished  and  striated  rocks  may,  therefore,  be  referred  to  the 
action  of  such  glaciers,  or  they  may  be  considered  monuments 
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of  marine  glacial  action  during  the  period  of  tubmergence,  to 
which  we  attribute  the  boulder  clay. 

Even  in  districts  like  Norfolk,  which  have  been  wholly  nb- 
merged,  foreign  detritus  is  most  abundant  in  the  lower  eriBdci, 
near  the  moutlis  of  valleys,  or  in  valleys  like  the  Wavenqr,  open 
at  both  ends.  The  fragmentary  matter  of  the  upper  part  of 
closed  valleys  is  chiefly  that  of  the  bounding  rocks. 

In  the  district  between  the  Snowdonian  chain  and  the  Menu 
Straits  there  are  extensive  accumulations  of  gravel,  loam,  and 
boulders,  destitute  of  marine  remains,  and  borne  outwards  from 
the  chain ;  granitic  fragments  and  shells,  which  indicate  taupoit 
inwards,  being  only  found  at  one  or  two  spots,  and  there  ftouaCi 
this  local  gravel.  Near  the  mouth  also  of  the  great  valley  whkJi 
descends  from  Snowdon  to  the  head  of  Cardigan  Bay,  maiine 
deposits  with  fragments  of  shells,  and  blocks  transported  from  a 
distance,  are  replaced,  between  Criccieth  and  Harlech,  by  accu- 
mulations of  local  fragments  derived  from  the  interior  of  the 
chain. 

On  the  whole,  it  is  impossible  to  have  traversed  the  interior  of 
Wales  without  seeing  that,  beyond  the  influence  of  existing  stieanii, 
there  are  great  accumulations  of  detritus,  more  or  less  local,  which 
we  must  attribute  chiefly  to  the  operations  of  this  period,  and 
which,  thougli  the  materials  have  been  derived  from  the  neigh- 
bouring rocks,  exhibit  suflicient  indication  of  transport  by  water 
to  negative  the  doctrine  of  the  dependence  of  the  composition  of 
soils  on  that  of  the  rock  beneath,  except  on  steep  accUvities  and 
at  great  elevations.     Without  more  extended  observations,  how- 
ever, than  have  yet  been  made,  it  is  impossible  to  form  even  an 
approximate  conjecture  respecting  the  marine  or  terrestrial  origin 
of  such  accumulations,  or  to  point  out  the  districts  in  which  the 
influence  of  the  superficial  deposits,  or  that  of  the  subjacent  rock, 
prevails  in  the  soil.    We  have  seen  enough,  however,  to  be  crertain 
that  there,  as  elsewhere,  the  distribution  of  soils  is  dependent  on 
contours ;  and  that  but  for  such  accumulations  these  mountains 
would  have  been  more  barren  than  they  are.     One  fact,  which 
we  have  observed  in  Wales,  is,  that  the  thinner  and  p<x>rer  soils 
on  the  sides  of  hills  are  generally  preferred,  because  naturally 
dry,   to  the  deeper  and  better  soils  in  lower  situations,  which 
require  to  be  drained,  and  are  therefore  abandoned  to  their  native 
rushes.     A  Welch  farmer,  who  was  asked  "Why  do  you  not 
drain,  or  ask  your  landlord  to  drain  this  land  ?     replied,  ^^  If 
God  had  intended  it  to  be  dry,  it  would  have  been  made  dry  by 
nature."     Another,  speaking  of  the  new  agent,  who  had  drained 
a  large  extent  of  fine,  but  wet  alluvial  land,  said,  ^*  Upon  my 

word,  Mr. will  spoil  all  our  farms ;  we  shall  have  no  rushes 

to  *  thatch  with.'  " 
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From  Wales  we  will  now  return  to  the  mouths  of  the  Mersey 
ind  the  Dee,  and  trace  the  erratic  deposits  thence  into  the  interior, 
wet  the  red  sandstone  plain  of  Lancashire  and  Cheshire,  up  to 
;he  very  foot  of  the  Penine  chain,  from  Manchester  to  Congleton, 
ind  southward  towards  Stafford.  Shells  lave  been  found  at  each 
>f  the  two  former  places,  and  at  various  points  in  Shropshire  and 
the  adjoining  counties,  the  most  southern  yet  known  being  about 
three  miles  south  of  Worcester.  Boulder  clay  occurs  at  greater 
elevations  in  the  interior  of  the  island  than  on  the  coast.  On  the 
Norfolk  coast  it  is  nowhere  more  than  100  feet  above  the  level 
»f  the  sea ;  but  near  SwafFham  it  attains  an  elevation  of  between 
300  and  400,  with  a  depth  of  90  feet  in  some  of  the  hollows  in 
the  chalk.  On  the  other  hand,  the  upper  sand  and  gravel,  which 
ure  nearly  300  feet  thick  at  Trimingham  Beacon,  thin  off  on  the 
summit  of  the  watershed  at  SwafFham,  so  as  not  to  exceed  a 
thickness  of  30  feet  as  the  maximum.  Similar  differences  occur 
between  the  levels  of  the  boulder  clay  on  the  coast  of  Cheshire 
BUid  in  the  interior,  at  the  foot  of  the  Penine  chain.  These  dif- 
ferent elevations  may  be  explained  by  the  advance  of  the  coastline 
into  the  interior  during  subsidence  of  the  land  ;  the  boulder  clay 
being,  as  we  have  said,  a  littoral  deposit.  As  the  subsidence  con- 
tinued, this  would  be  succeeded  and  covered  by  the  upper  erratic 

No.  I. 
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deposits  of  a  more  open  sea  ;  so  that  the  lower  erratics  at  a,  in 
the  annexed  diagram,  would  be  contemporaneous  with  the  upper 
part  of  the  upper  erratics  at  A.  As  the  subsidence  proceeded, 
and  the  climatal  conditions  favourable  to  the  production  of  boulder 
clay  as  a  littoral  deposit  gave  place  to  those  favourable  to  the  pro- 
duction of  sand  and  shingle,  the  ordinary  deposits  of  such  situa- 
tions, these  would  ultimately  overlap  or  extend  beyond  the  boulder 
clay  at  e. 

Similar  phenomena  occur  as  the  erratic  tertiaries  are  traced 
from  north  to  south.  They  are  thicker  in  the  north  than  in  the 
interior  of  the  country  south  of  Trent,  in  which  direction  the 
boulder  clay  appears  to  thin  off.  We  have  seen  it  between  Fish- 
guard and  St.  David's  Head,  southward  of  which  our  observa- 
tions have  not  extended  on  the  west  of  the  island.  East  of  the 
chalk  range  it  comes  down  to  the  neighbourhood  of  London,  where 
it  is  cut  off  by  the  Highgate  ridge.  We  have  observed  it  near  Des- 
borough  in  Northamptonshire,  where  there  can  be  no  doubt  that 
the  gravel  beds  described  by  the  Dean  of  Llandaff,  as  extending 
from  Houghton-on-the-Hill,  by  Market-Harborough,  to  Daventry, 


474>     On  the  Agricultural  GcoJoyy  of  England  and  Wah$. 

constitute  the  upper  erratics.  The  clay  may  be  seen  in  some  of 
the  fresher  railway  cuttings  near  Wolverton.  Dr.  Mitchell  ku 
descrllxxl  it  on  the  Castle  Hill,  six  miles  south  of  Bedford ;  and 
on  the  line  of  the  Birmingham  Railway,  near  Leighton  Buzard, 
resting  on  the  lower  grcensand,  and  overlaid  by  g^vel.  He  did 
not  note  the  clay  in  Herts,  but  found  gravel  about  Packeridge^ 
Unrc  Street,  and  Newnham,  near  Baldock,  abounding  with  fii|:- 
mcnts  of  secondary  and  other  transported  rocks.  At  Ware  Mill, 
also  at  Wade's  Mill,  he  obser\'ed  a  few  such  fragments  in  gravel.* 

In  tracing  the  erratic  blocks  down  the  western  side  of  England 
it  was  observed  that  the  granitic  blocks  begin  to  decline  in  quaih 
tity  and  size  south  of  Bridgenorth,  passing  off  into  coarse  gravel, 
which  again  passes  into  the  fine  gravel  and  silt  of  the  Yale  of 
Gloucester. 

The  erratic  gravel  of  the  south  midland  counties  is  a  thinner 
deposit  than  that  of  the  north ;  and  among  its  foreign  detritm, 
fragments,  sufficiently  large  to  merit  the  name  of  boulders,  are 
less  frequent,  Tliis  circumstance,  which  has  induced  some  to 
regard  it  as  belonging  to  a  different  epoch,  appean  a  natural 
result  of  formation  during  different  portions  of  a  protracted  period 
of  deprc'ssion  and  elevation,  both  proceeding  from  the  north ;  the 
depression  greatest  in  tlie  north  part  of  the  island  and  not  complete 
in  tlie  southern,  till  the  extreme  glacial  climate  had  commenced 
its  retreat  northwards  ;  so  that  boulder  clay  was  no  longer  a  litto- 
ral deposit,  and  large  eiTatic  blocks  were  no  longer  transported  to 
be  embedded  in  the  upper  erratics. 

Erratic  Gravel  of  the  Southern  Counties—  absence  of  Bcvlder 
Clay. — We  have  treated  hitherto  only  of  deposits  north  of  the 
Thames.  Those  south  of  that  river  deviate  still  more  than  those 
of  the  south-midhind  counties  from  the  northern  type.  South  of 
the  Tlianies  not  a  trace  of  boulder  clay  has  yet  been  fonnd ;  bat 
the  chalk  and  the  eocene  tertiaries  of  Hants,  Dorset,  and  parts  of 
the  adjacent  counties  of  Kent  and  Sussex,  are  covered  with  a 
peculiar  flint  gravel,  seldom  more  than  30  feet  thick,  and  gene- 
rally nmch  less,  which  occurs  at  all  heights,  from  600  feet  on  the 
chalk  hills  to  the  sea  level.  It  caps  Headon  Hill,  in  the  Isle  of 
Wight,  and  the  liigh  grounds  about  Osborne  House.  It  is  found 
on  the  chalk  near  Komsey,  and  on  all  the  table-lands  of  the 
eocene  tertiaries :  the  flints  of  which  it  is  composed  are  but 
slightly  waterworn,  cind  are  imbedded  in  a  ferruginous,  sandy, 
sometimes  clayey  base.  They  appear  to  diminish  in  size  with 
every  st.ige  of  descent;  but,  except  along  the  river  courses, 
are  scarcely  more  roUetl  at  the  lower  than  at  higher  levels.  This 
is  a  remcirkable  fac  t,  very  difficult  of  explanation ;  if,  as  seems 

*  Quart.  Journ.  Gool.  Soc.,  voL  iii.  p.  4. 
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probable,  the  gravel  once  formed  a  continuous  stratum  at  the 
liighest  level  at  which  it  is  found.  Some  very  instructive  sec*- 
tions,  showing  the  relations  of  the  surface-soil  to  this  g^vel,  and 

No. «. 
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a  Warp  or  sorrace  lomn.  h  Flint  (^vel. 
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the  older  tertiaries,  are  afforded  by  the  cliffs  which  extend  along 
the  Hampshire  coast  from  Christchurch  to  Hordwell.  The  gravel 
covers  the  denuded  surface  of  the  older  tertiaries,  and  is  covered 
by  a  warp,  which  deepens  in  the  hollows,  and  thins  off  towards 
the  summits,  as  in  the  annexed  diagram. 

We  could  never  find  anything  in  the  gravel  of  Dorset  and 
Hants  but  flints  and  fragments  of  stone  derived  from  the  eocene 
tertiaries.     Shells,  we  believe,  have  never  been  seen  in  it. 

In  the  upper  part  of  the  elephant  bed  at  Brighton,  which  is  a 
mass  of  fragmentary  chalk,  we  observed  a  small  boulder  of  trap ; 
and  Dr.  Mantell  describes  water- worn  blocks  of  granite,  porphyry, 
slate,  limestone,  and  tertiary  sandstone  in  the  shingle,  or  ancient 
beach,  containing  marine  remains,  on  which  the  elephant  bed 
rests.*  The  Brighton  deposits  bear  more  resemblance  than  any 
of  those  south  of  the  Thames  to  portions  of  the  upper  eiTatics  of 
Norfolk. 

From  the  general  difference  of  character  exhibited  by  this 
southern  gravel,  and  from  its  being  in  immediate  contact  with  the 
eocene  tertiaries  or  the  chalk,  the  pliocene  formation  of  the  crag 
being  absent,  some  geologists  refer  it  to  a  more  ancient  epoch 
than  that  of  the  erratics  of  Norfolk,  which,  it  will  be  remembered, 
are  superior  to  the  pliocene  crag.  We  are  inclined,  however,  to 
regard  it  as  a  modification  of  the  upper  erratics  of  the  district 
north  of  the  Thames^  the  modifications  of  composition  being,  per- 
haps, due  to  different  conditions  of  climate  prevailing  during  its 
formaticm,  and  perhaps  to  movements  of  disturbance,  by  which  the 
strata  of  the  chalk  were  fractured  during  its  formation.  It  must 
be  borne  in  mind  that  while  the  chalk  strata  north  of  the  Thames 
have  been  thrown  up  with  a  strike  from  north-east  to  south-west, 
in  ridges  whose  direction  has  influenced  the  distribution  of  the 
superficial  deposit,  they  have  an  east  and  west  strike  south  of  the 
Thames.  This  east  and  west  line  of  disturbance,  which  upset  the 
chalk  and  tertiaries  of  the  Isle  of  Wight,  threw  up  the  parallel 
chalk  ridges  of  the  North  and  South  Downs,  laid  open  the  Weald 


Jii. 
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denudation,  and  broke  the  continuity  of  the  eocene  tertiaiicii 
separating  them  into  the  London  and  Hampshire  districts,  ii 
placed  by  Elie  de  Beaumont  in  the  erratic  period,  because  of  its 
east  and  west  strike.  The  direction  of  lines  of  disturbance,  un- 
supported by  other  evidence,  cannot  be  deemed  conclusive  of  the 
periods  when  the  disturbance  took  place,  since  it  has  been  ascer- 
tained that  they  have  in  many  instances  been  repeated  along  the 
same  line  at  different  geological  epochs.  There  is,  bowever, 
enough  in  the  circumstances  which  have  been  mentioned  to  render 
the  relations  of  this  flint  gravel  to  the  east  and  west  line  of  dis- 
turbance— to  the  gravel  beds  on  the  high  grounds  north  of  the 
Thames,  and  to  the  fluviatile  deposits  in  the  valley  of  the 
Thames,  containing  bones  of  elephants  and  other  larg^  mammals 
— an  attractive  subject  of  investigation  to  geologists :  it  is  sUll 
involved  in  much  obscurity,  and  c*an  only  be  worked  out  effec- 
tually by  mapping  the  surface  variations  on  both  sides  of  the 
Thames.* 

Whatever  the  age  of  these  deposits  may  prove  to  be,  the  fact  cS 
importance  to  agricultural  geology  is  that  large  areas  are  covered, 
in  the  southern  counties,  with  beds  of  gravel  so  deep  as  to  exercise 
a  great  influence  on  the  soil,  which  have  no  place  on  geological 
maps  as  at  present  constructed. 

Districts  most  free  from  Erratic  Deposits. — We  have  now  ex- 
tended our  survey  of  the  erratic  deposits  over  the  whole  of  Eng^ 
land  and  Wales,  with  as  much  detail  as  our  limits,  and,  we  may 
add,  the  present  state  of  geological  knowledge  respectiiig  these 
deposits,  will  permit.  The  result  is,  that  the  only  large  districts 
over  which  the  submergence  of  that  period  can,  by  any  possibility, 
be  supposed  not  to  have  extended  are  the  following: — 'Vhe  more 
elevated  portions  of  the  Cumbrian,  Cambrian,  and  Penine  chains, 
which  exceed  1400  or  1500  feet  in  height — tracts  which  have  but 
little  agricultural  value — the  county  of  Cornwall,  with  parts  of 
Devon ;  the  more  elevated  portions  of  the  oolitic  ridges,  particu- 
larly in  the  south,  near  the  head  waters  of 'the  Thames  and  its 
tributaries  ;  and  the  Weald  of  Kent,  Sussex,  and  Surrey,  With 
respect  to  the  last,  which  is  considered  by  some  to  have  enjoyed 
the  same  immunity  from  invasion  by  the  erratic  sea  which  is 
claimed  for  it  from  foreign  conquest  in  the  old  rhyme— 

'*  The  winding  vale  of  Holmsdalc 
Was  never  won  and  never  shall,*' 

it  may  be  remarked  that,  though  generally  free  from  extraneoos 


*  Since  this  passage  was  written,  papers,  not  yet  published,  on  theie  soath- 
eastem  deposits,  have  been  read  before  the  Geological  Societ|r«  by  Sir  R.  Mnr- 
chison,  Mr.  Austen,  and  Mr.  Prestwich,  which,  from  their  conmcting  views,  pnnre 
how  much  the  subject  still  requires  investigation. 
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fragments,  it  contains  more  than  is  usually  supposed.  Dr.  Man- 
tell  *  speaks  of  beds  of  partially  rolled  flints  as  occurring  not 
only  immediately  beneath  the  turf,  on  the  summits,  and  in  some 
of  the  valleys  of  the  Downs,  but  also  of  beds  of  loam,  clay,  sand, 
and  gravel,  and  other  debris,  spread  over  the  surface  of  the  regu- 
lar strata  throughout  the  interior  of  the  country,  obscuring  their 
outcrop,  and  forming  the  immediate  subsoil  of  the  district — we 
may  add,  of  course,  the  soil  also.  The  flints  and  gravel  he  refers 
to  the  disintegration  of  the  chalk ;  the  loam  and  clay  to  the 
Bands  and  clays  of  the  Weald  and  the  Forest  ridge.  He  speaks 
also  of  large  blocks  of  siliceous  sandstone,  belonging  to  no  regular 
bed,  now  existing  in  the  district,  and  of  the  ferruginous  breccia  of 
the  tertiary  formations  as  occurring  in  these  deposits ;  and  he 
designates  a  bed  of  broken  and  partially  rolled  chalk  flints,  rest- 
ing on  an  eminence  of  Weald  clay  at  Barecombe,  as  one  of  the 
few  examples  of  such  detritus  lying  at  a  distance  from  the  chalk 
escarpment. 

Beds  of  waterwom  fragments  of  sandstone  and  ironstone,  de- 
rived from  the  upper  beds  of  the  Hastings  sands,  are  described 
as  covering  the  surface  of  the  Weald  clay  and  iron  sand  at  Isfield, 
Little  Horsted,  Barecombe,  Wittingham,  and  Hamsey.  We 
have  ourselves  observed  chalk  flints  within  the  Weald,  in  a 
cutting  on  the  Brighton  Railway. 

With  respect  to  Cornwall  and  Devon,  it  may  be  remarked  that 
the  absence  of  erratic  deposits  from  certain  tracts  by  no  means 
proves  that  they  were  not  submerged.  In  districts  respecting 
which  there  can  be  no  doubt  that  they  were  beneath  the  erratic 
sea,  from  detached  portions  of  both  upper  and  lower  erratics  still 
remaining  in  them — as  in  some  of  the  larger  valleys  of  South 
Wales — there  are  spaces  covered  with  the  reconstructed  detritus 
of  the  two  brought  down  to  lower  levels,  and  other  spaces  quite 
clear  of  all  detritus.  With  these  completely  denuded  spaces  we 
may  compare  those  districts  of  England  which  are  free  from 
erratic  deposits,  viewing  the  whole  island  as  a  district  submerged 
during  the  erratic  period. 

Even  in  Devon  and  Cornwall,  Sir  H.  De  la  Beche  describes 
transported  gravel  as  occupying  detached  portions  of  the  surface, 
though  he  is  doubtful  to  what  portion  of  the  tertiary  era  they  are 
to  be  referred.     They  indicate  transportal  from  the  north. 

Distribution  of  Soils^  as  laid  doum  hy  Agricultural  Writers. — 
Having  closed  the  geological  evidence  respecting  the  presence  of 
erratic  deposits  over  by  far  the  greater  portion  of  England  and 
Wales,  we  proceed  to  the  agricultural  evidence  respecting  varia- 
tions of  soil,  which  cannot  be  connected  with  variations  in  the 
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mineral  characters  of  the  suhstrata  on  which  they  rfest.  TW 
evidence  will  be  derived  from  the  Reports  to  the  Board  of  Agii- 
culture,  and  from  other  agricultural  writers  of  the  period,  and 
also  from  the  essays  on  the  farming  of  certain  countiet  which 
have  from  time  to  time  appeared  in  the  Journal  of  the  Royal 
Agricultural  Society. 

The  earlier  writings  of  Young  and  other  reporteri  to  tha 
Board  of  Agriculture,  made  before  *  Smith's  views  respecting 
strata  and  soils  became  known,  are  the  most  valuable  as  a  contri- 
bution —slight  as  it  is — to  a  knowledge  of  the  distribution  of  soils, 
because  in  the  districts  described  they  give  a  general  oatline 
of  the  areas  occupied  by  certain  kinds  of  soil,  founded  cm  obtenra- 
tions  of  the  soil  itself,  without  reference  to  the  distribution  of  the 
rock  formations ;  whereas  in  the  later  writers  a  dispoaiti^m  nuj 
sometimes  be  observed  to  make  the  soils  accommodate  themselves 
to  the  Procrustean  bed  of  the  geological  maps.  Among  those 
reporters,  however,  whose  maps  agree  most  with  geological 
maps,  there  arc  some  who  assert  that  the  substrata  only  maik 
tlie  general  outlines  of  agricultural  districts,  and  that  within 
these  areas  there  are  numerous  variations  of  soil  independent  of 
the  substrata. 

The  earlier  writers,  in  describing  the  counties  of  which  they 
treat,  first  carve  out  certain  districts  of  clay,  sand,  and  loam,  of 
which  they  observe  that,  in  each  of  them,  clay,  sand  or  loam, 
respectively,  prevails,  not  without  many  exceptions ;  and  they 
tlirow  the  remainder,  not  un  frequently  the  larger  portion  of  the 
county,  into  a  district  ''  of  various  soils,"  which  are  described  as 
intermixed  with  so  much  iiregularity,  and  in  such  small  portioDS, 
that  no  separation  can  be  made. 

Young  says  of  the  variations  of  soil  in  the  strong  land  district 
of  his  map  of  Suffolk,  that  a  rule,  to  which  he  knows  few  exoep- 


*  **  Ten  years  afterwards  he  (Smith)  circulated  proposals  for  pnblishioff  m 
on  the  Geology  of  England,  to  be  accompanied  by  a  coloured  map  aod  lectiaas ; 
and  in  the  interval  he  had  freely  communicated  the  information  be  potsesied  in 
many  quarters,  till  it  became  by  oral  diffusion  the  common  property  of  English 
geologists,  and  thus  contributed  to  the  progress  of  the  science  in  many  qoaitert 
where  the  author  was  little  known.  In  the  same  interval,  between  1790  and  1800^ 
several  volumes  of  reports  were  published  by  the  Board  of  Agriculture,  many  of 
them  containing  much  local  geological  information,  and  to  this  board  mutt  m»> 
douhtedly  he  ascribed  the  honour  of  having  produced  the  earlieut  geological  wiapt  efoMW 
part  of  England  J  for  its  first  series  of  reports,  published  in  1794,  contains  very 
adequate  geological  maps  of  the  North  Hiding  of  Yorkshire,  of  Derbyshire,  and 
Nottinghamshire,  and  a  less  perfect  one  of  Devonshire.  That  of  Kent,  pubttabvd 
1 796,  has  a  regular  geological  mup  of  tliat  county,  which  indeed,  after  the  treatiie 
of  Packe,  in  the  beginning  of  the  centuiy,  it  was  easy  to  construct.  Between  Uiis 
date  and  1813  the  same  Hoard  has  also  given  usefhl  maps  of  Sussex,  Surrey,  Berks, 
Bedford,  Gloucester,  Wilts,  Lincoln,  Durham,  and  Cheshire,  Ix^ides  pnl^fching  a 
second  Report  on  Derbyshire,  by  Farey,  de<licated  exclusively  to  its  mineralogy." 
Introduction  to  Outlines  of  Geology  of'  England  and  Wales,  by  Conybeare  and 
Phillips. 
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tkms,  is,  that  wher^er  there  are  rivers  in  it,  the  slopes  hanging 
to  the  Tales  through  which  they  run,  and  the  bottoms  themselves, 
are  of  a  superior  quality,  composed  in  general  of  rich  friable 
loom,  and  that  this  holds  good  of  many  inconsiderable  streams 
which  fall  into  the  larger  rivers.  The  same  remark,  with  modi- 
fications arising  out  of  the  different  structure  of  other  districts,  is 
repeated,  as  will  be  seen  hereafter,  by  several  of  the  writers  who 
describe  other  counties. 

The  statement  is  nearly  identical  with  that  in  the  paper  on  the 
Geology  of  Norfolk,  in  the  seventh  volume  of  the  Society's 
Journal,  which  asserts  the  dependence  of  the  variations  of  soil  on 
contours.  Let  us  now  test  the  truth  of  the  opposite  doctrine, 
which  refers  these  variations  to  variations  in  the  composition  of  the 
formations  of  our  geological  maps,  by  tracing  them  through  the 
maps  and  descriptions  of  the  agricultural  writers.  We  will  com- 
mence with  the  chalk,  one  of  the  most  important  of  these  forma- 
tions. The  whole  eastern  side  of  England,  from  the  confines  of 
Devonshire  and  Dorsetshire  on  the  south,  to  the  north-west  angle 
of  Norfolk,  may  be  regarded  as  a  great  sheet  of  chalk,  covered 
more  or  less  by  tertiary  strata  of  all  ages,  and  broken  through 
and  denuded,  along  an  east  and  west  line  of  disturbance,  in  the 
Weald  of  Kent  and  the  Vale  of  Wardour.  A  smaller  area 
re-appears  north  of  the  Wash,  on  the  eastern  side  of  Lincolnshire 
and  Yorkshire,  partially  covered  by  the  erratic  tertiaries.  It  will, 
therefore,  be  a  convenient  arrangement  to  notice  the  variations 
of  soil  on  the  districts  of  the  older  tertiaries  in  tracing  the  soils 
of  the  area  assigned  to  the  chalk  on  geological  maps. 

By  the  prevalent  hypothesis,  the  soils  of  that  area  should  be 
white  and  calcareous.  So  much,  however,  are  such  soils  tlie 
exception  rather  than  the  rule,  that  from  Yorkshire  to  Cambridge- 
shire they  are  scarcely  mentioned ;  and  through  the  remainder 
of  the  chalk  range  they  are  described  as  confined  to  certain 
elevations  and  forms  of  surface,  that  is  to  say,  they  are  dependent 
on  contours. 

The  Wolds  of  Yorkshire  are  divided  into  the  Northern  and 
Southern  Wolds,  their  height  above  the  sea  being  812  feet  in  the 
north,  and  500  feet  at  the  southern  termination  of  the  southern 
Wolds.  Upon  the  elevated  plains  of  the  northern  Wolds,  we  are 
told  by  the  agricultural  writers,  that  there  is  a  uniform  covering 
of  diluvial  matter,  18  to  24  inches  thick,  consisting  of  a  deep- 
coloured,  loamy  soil,  with  an  occasional  mixture  of  clay.*  Pro- 
fessor Phillips  states,  in  his  '  Geology  of  Yorkshire,'  that  the 
boulder  clay  or  till  of  Holdemess  runs  up  some  of  the  valleys  of 
the  Wolds.     His  coast-sections  show  a  considerable  thickness  of 


*  Legai-d,  Journ.  Roy.  Agri.  Soc.,  vol.  ix.  p.  86 ;  Strickland,  Rep.  Bd.  of  Agri. 
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it  at  various  heights  up  to  more  than  350  feet  on  the  ontbrop  of 
the  chalk  at  Speeton  ClifF.  According  to  Strickland  and  Mar- 
shall,* the  surface  of  the  lower  Wolds  consists  of  a  light,  calca- 
reous, friable  loam,  3  to  10  inches  deep.  Mr.  Spence,  howeYer, 
in  the  *  Transactions  of  the  Yorkshire  Agricultural  Society/ 
cited  by  Mr.  Legard,  has  proved  that  the  soil  does  not  partake  to 
much  of  the  nature  of  the  rock  beneath  it  as  was  fomieilj 
thought,  and  that  it  contains  at  the  utmost  5  per  cent,  of  calcir 
reous  matter — very  often  not  more  than  2  per  cent.  On  the  thin 
soils  this  may  have  been  brought  up  by  the  plough.  ExtensiTe 
gravel  beds  are  described  as  occurring  in  the  valleys  of  the 
Wolds,  by  Mr.  Legard — such  gravel  being  thinly  spread  a  mile 
broad  in  Dalestown  Valley,  where  it  forms  a  very  useful  con- 
vertible soil ;  while  in  the  narrower  valley  of  Thixendale,  where 
,it  is  three  feet  deep,  and  barely  covered  by  a  thin  coat  of  soil,  it 
requires  frequent  dunging  and  dressing. 

Of  the  Wolds  of  Lincolnshire,  Young  says  that  it  would  be  a 
waste  of  time  to  attempt  to  describe  any  distinctions  in  their  soili. 
AH  he  saw  or  heard  of  were  a  '^  sandy  loam  on  a  chalk  bottom, 
the  quality  very  various,  from  poor  sand,  producing  heath  {Erica 
vulgaris)^  to  rich  deep  fertile  loams,  that  yield  capital  crops  of 
wheat,  and  some  even  beans.  On  the  sides  of  the  hills  near 
Louth  great  spaces  were  covered  with  rushes  and  springs." 

In  Norfolk,  the  area  coloured  as  chalk  on  most  of  our  geolo- 
gical maps  is  covered  by  the  good  and  poor  sandy  districts,  and 
art  of  the  district  of  various  loams,  of  Young's  agricultural  map. 
n  its  range  through  Suffolk  it.  forms  his  western  sand  district, 
which  consists  chiefly  of  blowing  sands,  with  some  tracts  of 
loamy  sand  and  sandy  loam.     Chalk  is  also  the  substratum  under 
a  great  part  of  his  district  of  strong  loams — a  tract  bounded  on 
the  east  and  south  by  Halesworth,  Woodbridge,  Sudbury,  Clare, 
and  Haverill,  where  the  soils  rest  on  boulder  clay,  marked  on 
some  geological  maps  as  alluvial  and  diluvial  deposits ;  on  others, 
but  erroneously,  as  plastic  clay.     The  chalk  of  Cambridgeshire 
is  described  by  Mr.  Jonas  t  as  forming  the  substratum  of  the 
eastern  part  of  the  county,  cropping  out  in  its  centre,  and  extend- 
ing by  Ickleton,  Meldreth,  Royston,  Newton,  Gogmagog  Hill, 
and  Newmarket,  to  the  boundary  of  Suffolk—  the  lower  chalk  in 
its  outcrop  at  Cherry  Hinton,  Burwell,  and  Swaffham  Bulbedc 
affording  splendid  land  (white),  of  a  soapy  nature,  and  excellent 
for  wheat.     He  describes  the  whole  of  the  chalk  as  covered  with 
diluvial  deposits  of  sand,  gravel,  loam,  tenacious  clays,  and  varioas 
other  strata,  either  in  beds  uninterrupted  for  considerable  tpaces, 
or  in  every  variety  of  intermixture.     Gooch's  description,  in  the 

♦  Marshairs  Agriculture  of  Yorkshire.      f  Journ.  Roy.  Agri.Soc.,  ▼ol.  tii.  p.  S5 
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Report  to  the  Board  of  Agriculture,  is  to  the  same  effect,  as  to 
the  variety  of  soils  on  the  chalk,  besides  the  deep  white  loam  of 
the  outcrop  of  the  lower  chalk ;  and  his  map  represents  a  stripe 
of  chalk  running  through  the  centre  of  the  county,  with  tracts  of 
day  on  the  east  and  west.  The  eastern  tract  must  be  a  continua- 
tion of  the  till  or  boulder  clay  of  Norfolk  and  Suffolk.  The 
western  tract  consists  in  part  of  gault  and  Oxford  clay  where  they 
are  exposed,  and  in  part  of  the  brown  clay  of  Cambridgeshire,  a 
variety  of  till  west  of  the  chalk  ridge.  One  of  the  sections  given 
by  Mr.  Jonas  shows  a  considerable  depth  of  the  brown  erratic  clay 
on  the  gault  and  green  sand  between  Orwell  Gap  and  Gransden. 

In  Essex,  Young's  map  only  allows  to  the  chalk  district  a  small 
angle  of  the  county  adjoining  to  Cambridgeshire  west  of  Saffron 
Walden.  "  The  substratum  of  the  whole  county,"  he  says,  "  is 
chalk  at  various  depths,  which  begins  to  appear  within  a  mile  of 
Walden."  About  Audley  End  he  describes  the  hills  as  chalk, 
the  vales  good  loam  and  gravel,  but  with  variations,  the  soil  on 
the  hills  not  more  than  five  inches  deep,  and  liable  to  bum  in  dry 
weather.  His  other  varieties  of  soil  on  the  chalk  are  wet  soils ; 
cold  and  heavy  soils ;  soils  on  a  basis  of  gravel ;  good  turnip 
land  in  the  vales  and  lower  slopes,  generally  dry  and  good. 

Our  geological  maps  of  Hertfordshire  assign  to  the  chalk  all 
that  area  north  of  a  line  drawn  from  Bishop's  Stortford  through 
Sawbridgeworth,  Ware,  Hertford,  Hatfield,  St.  Alban's,  Hemel 
Hempstead,  and  Watford,  with  the  exception  of  a  tongue  of  the 
plastic  series  extending  from  St.  Alban's  as  far  as  Kingsboume 
in  the  direction  of  Luton.  The  chalk,  however,  is  so  covered 
with  the  superficial  deposits  that  Young's  agricultural  map  only 
exhibits  as  his  chalk  district,  the  outcrop  of  that  rock  in  the  N.E. 
of  the  county  from  Royston  by  Baldock,  and  in  the  southern 
extremity  that  indentation  of  green  sand  which  on  the  geological 
map  runs  in  at  Hitchin.  In  this  tract,  he  says,  the  surface-soil 
consists  of  two  varieties — chalk,  without  other  mixture  than  that 
which  it  has  received  from  ages  of  cultivation,  and  marme^  a  white 
marl  containing  an  admixture  of  clay — both  good  soils,  but  the 
latter  the  best.  A  large  portion  of  the  chalk  of  our  geological 
maps  is  covered  by  his  districts  of  loam  and  clay,  which,  with  his 
chalk  district  before  described,  constitute  tlie  principal  agricul- 
tural areas  into  which  he  divides  the  county.  He  observes  of 
them — "  I  should  guard  the  reader  against  the  idea  that  this  is 
an  accurate  discrimination.  The  truth  is,  that  the  soils  in  this 
county  mix  and  run  into  one  another  in  such  a  remarkable  man- 
ner, that,  except  in  the  case  of  the  chalk,  and  that  singularly 
infertile  land  which  I  term  gravel,  they  are  named  and  traced 
with  a  good  deal  of  uncertainty,  not  for  want,  I  trust,  of  attention 
n  making  the  observations,  but  from  the  varying  qualities  of  the 
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soilii."  He  divides  bis  loams  into  sandy  and  flintj,  the  latter  In 
some  parts  tenacious,  but  kept  loose  and  friable  by  the  flints  and 
due  tillage. 

"  Some  tracts,"  he  adds,  "  from  a  degree  of  wetness,  are  called 
clays,  but  improperly ;  indeed,  there  is  scarcely  a  more  general 
error  in  various  parts  of  the  kingdom  than  that  of  giving  the  tenn 
to  loams  of  various  descriptions.  The  district  of  loams  is  every- 
where under  the  turnip  course,  and  the  crops  are  fed  on  the  land— 
a  circumstance  sufficient  to  show  that  the  soil  is  in  some  degree 
removed  from  the  real  clay  of  farmers,  and  without  any  similaritr 
to  the  clay  of  chemists,  with  which  we  have  nothing  to  do  in 
agricultural  inquiries."  This  district  of  loams  lies  partly  on  the 
chalk  district,  partly  on  the  plastic  and  London  clay,  of  our 
geological  maps.  A  line  drawn  from  Ware  to  the  extremity  of 
the  county,  in  the  direction  of  Baldock,  is  very  nearly  the  bomidaiy 
between  his  loams  and  eastern  clay  district.  ^'  I'his  last  nearly 
resembles  the  contiguous  claylands  of  Essex,  being  rather  a 
strong,  wet  loam  on  a  stiff  basis  of  clay  marl,  both,  bat  especially 
the  last,  in  a  great  measure  free  from  stone  and  flinty  so  generally 
abounding  in  the  county."  It  is  situated  partly  on  the  chalk  of 
the  geological  maps,  and  appears  to  answer  to  that  district  de- 
scribed by  Mr.  Baker  *  in  Essex,  which,  taking  Dunmow  as  a 
centre,  extends,  he  says,  to  Cambridgeshire,  Hertford,  Epping* 
and  nearly  to  Chelmsford,  subject  to  some  variations,  it  is 
evidently,  from  his  description,  an  erratic  district  in  which  the 
surface  soils  are  based  on  a  continuation  of  the  till  of  N^oifolk 
and  Suffolk. 

Young's  southern  clay  district  of  Hertfordshire  is  represented 
on  geological  maps  by  that  portion  of  the  London  clay  which  is 
cut  off  between  the  boundary  of  Middlesex  and  a  line  drawn 
from  Bamet  ta  Elstree.  His  district  of  gravel  with  smooth  blue 
"pebbles,  whose  sterility  he  paints  in  such  dark  colours  from  per- 
sonal experience  in  the  cultivation  of  it,  is  evidently  the  outcrop 
of  a  pebble  bed  of  the  plastic  series,  with  masses  of  the  Hert- 
fordshire pudding-stone,  celebrated  for  its  beauty  when  cat  and 
polished.  A  joke  was  current  some  twenty  years  ago  among  the 
farmers  at  Uxbridge  market,  respecting  a  similar  tract  which  an 
auctioneer  had  been  tempted  to  buy  by  its  low  price,  and  to  which, 
on  putting  it  up  for  sale  again,  after  expending  much  money  upon 
it,  he  could  give  no  better  character  than  that  it  was  an  ^  improv- 
able property."  Such  barren  tracts,  however,  have  sometimes  a 
value  independent  of  their  agricultural  capabilities.  That  pro- 
perty is  now  covered  with  villas  and  ornamental  plantations. 

The  map  appended  to  Mavor's  Report  on  Berkshire  professes 


*  Journ.  Hoy.  Agri.  Soc.,  vol.  v.,  p.  1. 
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to  indicate  the  four  natural  divisions  of  the  county,  viz.  the  Vale 
of  the  White  Horse  Hills,  a  continuation  of  the  chalk  district  of 
the  Chiltems,  the  valley  of  the  Kennet,  and  the  Forest. 

The  chalk  hills  are  described  as  running  through  the  centre 
of  the  county,  from  Ashbury  on  the  W.,  to  Shealley  on  the 
E.,  where  the  Thames  flows  through  a  gorge  in  the  chalk.  The 
more  western  parts,  from  their  abruptness  towards  the  Vale  of 
White  Horse,  and  from  their  general  deficiency  of  soil,  are 
described  as  unfit  for  cultivation,  but  affording  excellent  sheep 
pasture :  surface  a  blackish  light  earth  on  chalk.  This  down- 
district  terminates  with  Isley  Down  on  the  £.  The  south  sides 
of  the  chalk  hills  towards  the  Vale  of  Kepnet  afford,  according 
to  the  same  authority,  some  intermediate  tracts  of  considerable 
fertility,  consisting  of  flints,  chalk,  loam,  and  gravel,  but  almost 
wholly  on  a  chalky  substratum,  which  extends  on  both  sides  of 
the  Lamboum  towards  Hungerford,  and,  keeping  at  an  irregular 
distance  from  the  line  of  the  Kennet,  winds  round  to  meet  the 
Thames  as  far  as  Cookham.  We  have  now  reached  the  great 
central  area  of  the  chalk — its  patria  as  Pennant  called  it — on 
which  all  the  branches  of  chalk  hills  converge.  In  this  district, 
which  constitutes  the  elevated  platform  of  Marlborough  Downs, 
Salisbury  Plain,  and  the  Hampshire  Hills,  the  chalk  attains  its 
greatest  elevation  in  England,  being  1011  feet  above  the  sea  at 
inkpen  Beacon.  The  Report  on  Wiltshire  is  by  Mr.  Davis, 
of  Loogleat,  a  celebrated  land  agent,  the  same  who,  on  hearing 
Smith's  explanation  of  the  connexion  between  the  course  of 
agriculture  pursued  on  the  Wiltshire  hills  and  vales,  and 
their  geological  structure,  exclaimed,  "  That  is  the  only  way 
to  learn  the  true  value  of  land."  '*The  soil  of  this  county," 
he  says,  "  though  various,  is,  to  a  certain  degree,  uniform.  The 
hills  are  chalk,  with  its  usual  accompaniment  of  flint ;  and  in 
general  the  land  on  the  sides  of  the  hills,  from  which  the  flints 
have  been  washed,  is  a  chalky  loam,  or  rather  dissolved  chalk. 
In  the  valleys  through  which  the  rivers  run  are  beds  of  broken 
flints,  covered  with  the  black  earth  washed  from  the  sides  of  the 
hills  above."  Hence  we  may  observe  that  the  white  land  prevails 
near  the  sources  of  the  rivulets,  where  the  hills  are  steepest,  and 
the  flinty  loams  near  the  junction  of  the  hills,  where  the  land  is 
flattest.  The  sides  of  the  hills  where  they  have  been  most 
washed  have  the  thinnest  and  weakest  soil,  and  the  tops  of  the 
hills,  which  have  been  little  if  at  all  washed,  have  frequently  the 
strongest  and  deepest  land. 

From  this  it  appears  that  in  this  elevated  region,  above  the 
limits  to  which  the  lower  erratic  tertiaries  usually  extend,  and  at 
about  two-thirds  of  that  elevation  which  we  have  estimated  as  the 
limit  of  the  upper  erratics  in  the  north,  there  are  traces  of  a  thin 
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deposit  on  the  summits  of  the  hills.  It  appears  also  that  In  a  dit- 
trict  where  a  large  portion  of  the  soils  are  local,  that  is,  deiired 
exclusively  from  the  rock  on  which  they  rest,  the  same  fact  pre- 
vails, which  has  been  repeatedly  pointed  out  in  lower  regions— 
the  dependence  di  the  variations  of  soil  on  contours. 

The  soils  of  the  chalk  of  Hampshire  are  described  by  Van- 
couver. He  remarks  that  "  however  diversified  the  surface  of  a 
county  may  be,  it  is  the  uniformity  of  the  substratum  which  most 
generally  mark  the  extent  of  such  divisions  as  may  be  reqaired 
for  agricultural  purposes."  The  reason  which  he  assigns  for 
this  is  that  the  changes  which  the  soil  undergoes  from  cnlti- 
vation  and  the  action  of  the  atmosphere  do  not  extend  to  the 
substratum,  which  maintains  its  original  condition.  He  doei 
not  explain,  however,  how,  on  this  hypothesis,  variations  of  soil 
are  produced  on  the  same  stratum,  without  any  variation  in  its 
mineral  character  or  in  the  atmospheric  action  to  which  different 
parts  of  it  have  been  exposed,  or  in  the  cultivation  to  which  it  has 
been  subject. 

On  the  principle  of  classification  adopted,  his  geological  dis- 
tricts agree  nearly  with  the  geological  areas  which  fall  within  the 
limits  of  the  county,  though  not  so  closely  as  his  theory  requires. 

He  observes  of  his  chalk  district  that,  notwithstSuiding  the  uni- 
formity in  its  internal  composition  and  structure,  which  consists  of 
an  unbroken  rock  of  chalk,  the  soils  covering  its  surface  are  so 
much  blended  as  to  require  much  attention  to  describe  them  in 
such  a  manner  as  to  mike  their  varieties  intelligible. 

He  divides  them  into — • 

1.  I'he  soils  of  the  higher  parts  of  some  of  the  Downs— light 
dry,  friable,  sandy  loams,  of  moderate  depth,  provincially  called 
hazel,  resting  on  chalk  rubble,  or  partially  dissolved  chalk,  and 
affording  in  their  natural  state  short  but  sweet  sheep  pasture,  bat 
liable,  on  the  brows  and  sides  of  the  hills,  to  be  washed  away  when 
under  cultivation. 

2.  A  black  vegetable  mould,  of  moderate  depth,  on  a  bed  of 
flints  and  rubble,  which  separates  it  from  the  chalk.  When  hard 
stocked  with  sheep  it  affords  a  very  sweet  herbage,  but  is  liable 
to  be  overrun  with  dwarf  furze  when  grazed  as  cow  common. 

3.  A  thin  grey  loam  almost  immediately  on  a  bed  of  firm 
chalk,  affording  sheep  pasture,  generally  of  good  quality — ^more 
liable  to  be  affected  by  drought  than  the  two  preceding,  and 
requiring  hard-stocking  to  preserve  the  sweetness  of  the  herbage. 

4.  A  steep,  strong,  red,  flinty  loam,  from  8  to  10  feet,  upon, 
and  partially  dipping  into,*  the  chalk.  This  variety  is  usually 
found  on  the  flat  tops  of  the  lesser  eminences.     It  is  described 


*  That  is,  filling  pipes  and  furrows  in  the  chalk,  like  those  shown  iuthe  diagram* 
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as  deriving  benefit  from  chalking,  which  has  no  effect  on  1,  2, 
and  3  ;  from  its  depth  it  is  liable  to  be  wet,  but  is  capable,  after 
chalking,  of  producing  good  wheat  and  a  fine  sample  of  barley. 
5.  A  fifth  class  is  found  on  the  brows  and  sides  of  the  same 
description  of  hills,  contains  less  loam,  and  is  mixed,  very  fre- 
quently, with  dry,  harsh  sand,  and  small  gravel.     It  is  a  warm 
subsoil,  producing  early  vegetation,  and  is  applied  generally  to 
the  culture  of  wheat,  turnips,  barley,  and  artificial  grasses.     Of 
the  higher  part  of  the  chalk  district  generally,  he  says  that  it  has 
the  appearance  of  a  level  plain,  broken  into  many  irregular  parts, 
and  intersected  by  deep  hollows,  through  which  the  streams  take 
their  course.     Considerable  tracts  of  meadow  and  pasture  are 
found  along  the  valleys  in  which  these  flow.     In  them  the  greater 
portion  of  the  population  is  congregated.     These  alluvial  tracts 
consist  of  alluvial  soil  or  moor,  on  a  strong  calcareous  loam,  some- 
times covered  with  sand,  or  fine  gravel,  or  large  bodies  of  peat. 
It  is  observed  that  in  proportion  as  the  moory  covering  is  com- 
bined with  the  alluvial  sediment,  is  its  capacity  for  improvement. 
To  these  varieties  he  adds  the  strong  flinty  loams,  and  hazel 
loam,  covering  the  chalk  of  Portsdown  Hill,  ancT  resting  in  the 
islands  and  low  ground  frequently  on  clay.     The  varieties  of  soil 
on  the  chalk  of  the  Isle  of  Wight  are  described  as  the  same  as  in 
the  other  parts  of  Hampshire.     The  author  lays  down  two  dis- 
tricts of  sand  and  gravel  in  Hampshire.     That  on  the  south  con- 
sists of  the  eocene  tertiaries  of  the  New  Forest,  that  on  the  east  of 
the  green  sand  strata  of  Woolmer  and  Alice  Holt  Forests.     He 
found  great  difficulty  in  determining  the  exact  boundary  between 
these  and  the  chalk  district,  by  reason  of  the  numerous  veins  of 
sand  and  gravel,  and  bodies  of  clay,  loam,  marl,  and  brick-earth, 
and  declares  it  to  be  impossible  without  a  particular  examination 
of  each  field.     We  can,  from  experience,  bear  testimony  to  the 
difficulty  of  doing  this,  even  with  such  an  examination,  without 
digging  and  boring,  when  the  junction  of  the  chalk  and  tertiaries 
takes  place  on  a  flat  or  a  long  slope. 

With  respect  to  his  southern  forest  tract  we  have  already  shown 
that  the  variations  of  its  soils  depend,  except  on  abrupt  escarp- 
ments, on  the  covering  of  flint  gravel,  and  the  depth  and  composi- 
tion of  the  "  warp  "  upon  that  gravel,  more  than  upon  the  mineral 
variations  of  the  strata.  The  place  of  those  strata  in  the  series, 
long  imperfectly  understood,  has  lately  been  cleared  up  in  a  satis- 
factory manner  by  Mr.  Prestwich.*  On  geological  maps  they  have 
hitherto  been  marked  as  upper  marine,  London  clay,  and  plastic 
:lay.  The  upper  marine  is  nothing  more  than  a  deep  bed  of 
erratic  flint  gravel,  not  confined  to  the  area  there  laid  down,  but 

*  Quarterly  Journal  GeoL  Soc.,  vol.  iii.  p.  355. 
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spread,  more  or  less,  over  the  whole  district.  The  greater  por- 
tion of  the  New  Forest,  marked  as  London  clay,  is  ia  continnatiaii 
of  the  freshwater  or  rather  estuary  strata  of  the  Isle  of  Wight, 
which  reappear  in  Hordwell  Cliff.  The  attenuated  representatives 
of  the  London  anfl  plastic  clay — the  former  under  the  forin  of  a 
ferruginous  sandy  loam — occupy  a  very  narrow  band  bofdering 
the  chalk.  The  remainder  of  the  space,  coloured  on  eziitiiig 
geological  maps  as  London  and  plastic  clay,  consists  of  sands  and 
clays,  which  are  the  equivalents  of  the  upper,  middle,  and  lower 
Bagshot  beds,  of  the  London  tertiary  district,  established  by  Mr. 
Prestwich.  To  the  lower  Bagshots  belong  the  sands  and  white 
clays  of  Poole  and  Corfe  Castle ;  to  the  middle  Bagshots,  the 
clays  of  Barton  and  the  sandy  clays  and  clayey  sands  of  Chiift- 
church  Head ;  to  the  upper  Bagshots,  the  glass-house  sand  of 
Headon  Hill,  in  the  Isle  of  Wight,  which  is  there  immediatelj 
below  the  freshwater  clays  and  marls,  and  which  reappean 
beneath  those  strata  and  above  the  Barton  clay  in  Himlvdl 
Cliff. 

But  to  retuip  to  the  chalk.     It  remains  to  trace  the  variations 
of  soil  upon  it,  through  Dorsetshire  and  on  the  North  and  South 
Downs,  as  laid  down  by  agricultural  authorities.     The  *  Report 
on  Dorsetshire,'  to  the  Board  of  Agriculture,  is  by  Stevenson. 
He  tells  us  that  the  soil  of  the  more  elevated  parts  of  the  chalk 
district  is  a  thin  lo.im,  incumbent  on  rubbly  chalk,  below  which 
is  compact  chalk ;  and  that  in  those  cases  in  which  the  soil  is 
only  two  or  three  inches  deep,  the  land  cannot  be  ploughed  to 
advantage,  as  the  mixture  of  the  loose  chalk  is  pernicious.     He 
adds,  that  the  poorest  parts  of  the  Downs  are  the  steep  acclivities 
which  overlook  the  vale  of  Blackmore,  and   the   most   fertile 
those  which  border  the  sandy  district  (eocene  tertiaries)  between 
Wimbomc  and  Dorchester.     In  some  places  flints  are  nuineroDS. 
Between  Evershot  and  Cerne  he  describes  deep  beds  of  gravel, 
flints,  and  clay,  as   covering  the  chalk.      Wherever  the   strata 
incumbent  on  tlic  chalk  consist  of  deep  sand  and  gravel,  the  sur- 
face is  generiiUy  covered  with  furze  or  heath,  the  latter  seldom 
appearing  where  the  chalk  is  at  no  great  depth.     The  vales  are 
in  general  covered  with  deep  gravel,  loam,  or  clay,  "  which  may 
be  supposed  to  have  l>ccn  washed  from  the  contiguous  hills  in 
the  generjil  inundation.    Some  people,"  he  adds,  "  seem  to  enter- 
tain the  opinion  that  the  natural  soil,  or  vegetable  mould,  is 
originally  of  the  same  nature  as  the  substratum,  below  the  usiUil 
depth  of  ploughing ;  but  the  appearance  of  the  chalky  districts 
would  induce  a  l^elief  that  the  cultivated  soil  was  the  last  sedi- 
ment of  the  water  wliich  formerly  covered  the  earth."     He  infers, 
from  tlie  appearance  of  theOltic  and  Roman  earthworks — which 
are,  in  many  instances,  as  bare  of  vegetation    as    if   they  had 
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been  thrown  up  but  a  few  years — that  the  loamy  covering  does 
not  increase,  and,  on  the  other  hand,  that  the  portion  of  clay 
contained  in  the  soils  lying  on  the  chalk  does  not  diminish  by 
sinking  into  the  rock  with  the  rain-water,  as  clay  is  generally 
more  plentiful  on  such  soils  than  in  those  lying  on  the  sandy 
strata  of  other  countries. 

It  has  been  already  observed  that  the  counties  of  Kent  and 
Sussex  iorm.  a  district  in  which  the  superficial  deposits  are  very 
slightly  developed,  and  which  some  geologists  suppose  not  to 
have  been  submerged  at  all  during  the  period  of  the  erratic 
tertiaries.  Even  here,  however,  the  Reports  to  the  Board  of 
Ag^culture  prove  that  dependence  of  the  variations  of  soil 
upon  the  configuration  of  the  surface,  which  has  been  repeat- 
edly noticed  in  other  districts.  The  variations  on  the  Sussex 
chsdk,  as  described  by  Young,  are — 1.  A  thin  hazel  mould, 
on  rubbly  or  dissolved  chalk,  on  the  summits  of  the  highest 
downs ;  2.  Accumulations  of  flints  covered  with  vegetable  soil ; 
3.  The  soil  deepening  on  the  slopes  till  it  becomes  everywhere, 
at  the  bottom,  an  excellent  loam,  9  or  10  inches  deep,  on  a  hard 
rock  of  chalk,  '^  broken  and  mixed  with  loam  in  the  interstices  " 
(t. ^.  pipes  and  furrows)  to  the  depth  of  some  feet;  4.  Strong 
red  loam,  some  feet  deep,  even  on  the  tops  of  a  considerable 
portion  of  the  hills,  between  the  Cuckmere  river  and  Eastbourne, 
rather  cold  and  wet,  but,  when  dressed  with  chalk,  extremely 
productive. 

The  description  of  the  soils  on  the  chalk  of  Kent  and  Surrey, 
by  Boys  and  Stevenson,  is  to  the  same  effect  as  regards  the  de- 
pendence of  their  variations  on  contours.  In  the  Isle  of  Thanet 
we  are  told  of  loose,  dry,  chalky  mould,  with  a  mixture  of  small 
flints,  6  to  8  inches  deep,  on  the  summits  of  ridges  60  feet  above 
the  sea ;  of  dry  loamy  soils,  1  to  3  feet  deep,  with  less  chalk,  and 
of  much  better  quality,  in  the  vales — of  good  soil  of  the  same 
kind  and  depth,  even  on  the  hills  of  the  west  end  of  the  island 
—  and  of  deep  sandy  loams,  the  best  land  of  all,  on  the  south  side 
between  Ramsgate  and  Monkton. 

The  open  district  between  Canterbury,  and  Dover  and  Deal, 
is  described  as  so  various  that  no  parish  or  farm  is  similar  in 
all  its  parts.  Five  varieties  are  enumerated : — 1.  Chalky  soils 
on  the  tops  and  sides  of  the  ridges,  with  a  slight  admixture  in 
some  places  of  flints,  in  others  of  black  light  mould  (provincially 
black  hover\  the  last  the  most  unproductive  soil  in  the  district ; 
2.  Loamy  soils,  6  to  10  inches  deep,  on  a  red  soft  clay  or  brick 
earth,  3  to  7  feet  deep,  under  which  is  generally  a  layer  of 
chalky  marl,  and  then  the  chalk  rock,  a  soil  easily  worked,  and 
productive  both  of  com  and  grass,  if  well  managed  ;  3.  "  Strong 
cledge ''  on  the  tops  of  some  of  the  hills,  a  tenacious  clayey  soil, 
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with  a  small  portion  of  flints,  and  in  some  places  small  patches 
of  chalk.  When  wet  it  sticks  like  birdlime;  and  when  tho- 
roughly the  soil  is  so  hard  that  it  cannot  be  broken  with  the 
heaviest  roll ;  difficult  to  work,  except  between  wet  and  dry,  it 
yields  good  crops  of  wheat,  beans,  clover,  and  oats,  in  favourable 
seasons,  if  well  managed,  but  in  seasons  unkindly  for  working  it) 
and  in  dry  summers,  is  very  unproductive ;  4.  The  hazel  mould, 
a  light  soil  on  a  clay  bottom,  more  or  less  mixed  with  flints  ancl 
sand,  dry  and  kindly  for  wheat,  barley,  and  clover.  Beans  are 
sometimes  liable  to  blight  on  it,  and  so  is  wheat  after  beans  or 
peas,  particularly  the  latter ;  5.  Stiff  clay  on  the  tops  of  the 
hills.  This  soil  is  generally  wet  from  rains,  not  from  spring** 
It  has  sometimes  a  layer  of  yellow  clay  between  the  surface  soil 
and  the  rock ;  6.  Flinty  soils  occur  only  in  small  tracts  in  the 
valleys  about  Dover,  Stockbury,  and  Maidstone,  covered  with 
hardly  any  mould,  difficult  to  plough,  but  when  well  managed, 
and  with  plenty  of  manure,  productive  of  wheat,  barley,  tnd 
beans.  There  are  but  small  quantities  of  gravelly  and  sandy  soils 
in  this  district;  but  in  West  Kent,  in  addition  to  the  varieties 
above  described,  there  are  gravelly  soils,  about  6  inches  deep,  on 
a  subsoil  of  rocky  gravel  or  sand,  about  Dartford,  on  the  skirts 
of  the  chalk  or  tertiary  district. 

Stevenson  commences  his  Report  on  Surrey  with  complaints  of 
the  difficulty  of  describing  soils ;  because,  in  the  first  place,  the 
terms  by  which  they  are  designated  are  so  vague,  and  loose  that 
to  most  readers  they  either  convey  no  meaning  at  all,  or  a  meamog 
the  very  opposite  to  that  intended ;  and,  secondly,  because  of  die 
great  variety  of  soils  occurring  in  a  small  space,  and  their  rapid 
and  abrupt  changes.      His  varieties    are — 1.  ^^  MamWj  or  cal- 
careous loam,"  explained  to  be  a  deep  hazel  loam,  lying  on  chalk, 
and  varying  in  depth  with  the  elevation ;  very  deep  at  the  base 
of  the  hills,  and  thinning  off  to  3  or  4  inches  in  ascending  to 
the  downs.     When  deep  there  is  no  drawback  to  its  .fertility; 
when  shallow,  pale,  and  inclining  to  clay,  it  is  considered  back- 
ward in  the  spring.     It  forms  a  narrow  band,  extending,  on  the 
north  side  of  the  chalk  hills,  from  Croydon  to  Guildford. 

2.  In  those  parts  of  the  range  which  are  broken  by  valleys  there 
are  loams  not  nearly  so  brown  or  so  friable,  much  thinner,  and 
intermixed  with  flints.  They  are  considered  intermediate  be» 
tween  No.  1  and  No.  3. 

3.  These  soils  are  found  more  or  less  on  all  the  sloping  sur- 
faces of  the  chalk  to  the  east  of  the  Mole,  and  cover  nearly  the 
whole  of  them,  when  it  contracts  to  a  single  ridge  west  of  that 
river.  In  some  places  the  soil  is  nearly  concealed  by  flints,  and 
the  subsoil  is  in  general  composed  of  flints,  chalk  rubble,  or 
chalk.     If  these  soils  were  not  on  a  calcareous  base,  and  kept 
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e  by  tbe  fragiment*  of  cfaalk  brought 
f  the  plough,  he  considers  that  they 
]  form  athin,  tough,  and  cold  clay, 
A  toagh  red  clay  with  Sints,  lying 
e  flat  sammits  of  the  Downs  above 
ite,  and  (onth  of  a  bed  of  feiTugt> 
■and,  without  any  chalk,  which,  by 
escription  given  of  it,  appears  to  he 
dl  outlier  of  the  sands  of  tbe  plastic 

'■  .  li 

Soils  composed  exclusively  of  chalk  g£ 
bbly  chalk,  very  slightly  covered  . 
earth,  are  ctmfined  to  the  southern  ^ 
pment  of  tbe  Downs,  When  the  ^ 
are  very  abrupt,  the  cfaalk  rises  ^^ 
ietely  to  the  surface ;  and  it  is  re- 
ed that  a  greater  extent  of  such  soil  | 
tiibited  there,  under  arable  culture,  , 
in  any  other  part  of  the  kingdom.  ^ 
I  a  general  review  of  the  soils  on  the  ? 
i  of  the  chalk  range,  as  described  by  >iq 
allural  writers,  we  find  large  tracts  '^ 
covered  with  every  variety  of  soil —  g, 
sand  to  clay,  from  fertile  to  unpro-  2 
ve — and  no  mention  of  white  soils  § 
re  reach  Cambridgeshire.  Thence,  j? 
gh  the  remainder  of  the  district,  they  ^ 
lartially  distributed,  being  confined  "S 
(  heads  of  valleys,  to  steep  escarp-  .g 
I,  and  to  the  loftiest  summits.  The  "Q 
ies  of  non-calcareous  soils  on  the  M 
.  appear  from  the  descriptions  to  be  „ 
8  dependent  than  the  white  soils  on  'S 
urs.  We  refer  them  to  aqueous  -S 
I  of  some  kind  or  other,  by  which  g 
r  extraneous  to  the  chalk  has  been  'g 
d  over  its  surface  by  such  action  at  ^  |D       /  >  li  |  e-3 

;lose  of  the   tertiary   era.     Those  I       f.      bS^^e^ 

"ists  who  have  adopted  the  opinion  /.  -Ilal 

toils  are  derived  exclusively    from  I  i  g    %i 

iMrlu  on  which  they  rest,  and  that  ' 

are  tbe  result  of  ordinary  atmos- 
c  action,  litid  the  soils  on  the  chalk 
it  stumbling-block.  They  escape  it 
pposing  that  the  luam,  clay,  sand, 
igular  flints  have  been  derived  from 
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the  chalk —  that  the  calcareous  matter  was  dissolved  by  the  car- 
bonic acid  mixed  with  rain-water,  and  carried  off  in  the  form  of 
supercarbonate  of  lime  ;  while  the  siliceous  and  argillaoeoos  par- 
ticles of  the  chalk,  and  its  flints,  remained  behind,  as  on  a  &lter. 
The  rapid  changes  in  the  composition  of  the  surface  soil  from 
sand  to  clay,  and  the  intermixture  of  white  calcareous  soils  with 
dark-coloured  non-calcareous  soils,  furnish  a  strong  aignmeiit 
against  this  assumption.  If  it  were  true,  the  composition  of  the 
substratum  of  chalk  should  vary  with  the  varying  compotitioD 
of  the  soil,  which  is  not  the  case ;  and  it  is  a  palpable  absurdity 
to  suppose  that  atmosplieric  action  would  have  dLssolved  all  the 
calcareous  matter  out  of  a  considerable  depth  of  dialk,  and  yet 
have  left  calcareous  soils  and  chalk  rubble  undissolved.  There 
are,  however  positive  proofs  of  aqueous  transport  in  these  smlf, 
in  the  presence  of  alternating  deposits  of  tough  clay  and  sandj 
loam,  of  different  colours  and  tenacity,  together  with  fragmentuy 
chalk,  and  layers  of  pebbles  derived  from  the  eocene  tertiaiieiy 
large  angular  flints  being  dispersed  irregularly  through  the  whole 
series.  The  preceding  diagram,  p.  489,  exhibiting  a  case  of  this 
kind,  is  extracted  from  a  paper  recently  published  in  the  *  Quar- 
terly Journal  of  the  Geological  Society ' — On  the  Origin  of  the 
Soils  which  cover  the  Chalk  of  Kent  (vol.  vii.  p.  85),  and  for 
the  use  of  which  the  Journal  Committee  are  indebted  to  the 
kindness  of  the  Geological  Society. 

Again  we  draw  attention  to  the  fact  that  these  appearances, 
which  are  general  in  other  chalk  districts,  are  found  in  Kent  in  a 
district  in  which  some  geologists  consider  that  there  are  no  traces 
of  marine  action  more  recent  than  that  of  the  eocene  or  miocoie 
tertiaries.  We  have  gone  into  these  details  respecting  the  soils 
upon  the  chalk,  because  they  prove,  by  the  indepofident  testimcmj 
of  a  number  of  agricultural  observers,  the  existence  of  a  great 
variety  of  soils  on  a  rock  of  very  uniform  mineral  character,  and 
because  they  prove  those  variations  to  depend  not  upon,  the  comr 
position  of  the  rock  on  which  they  rest,  so  much  as  upon  elevation 
and  form  of  surface.  We  have  collected  evidence  showing  equal 
variations  in  the  soils  on  the  strata  below  the  chalk,  in  which  the 
changes  arc  partly  due  to  the  superficial  deposits,  and  partly  to 
varying  mineral  characters  in  the  rock  formations.  It  would 
require,  however,  a  volume  rather  than  an  essay  to  do  justice  to  the 
subject.  There  is,  moreover,  a  deficiency  of  information  suffi- 
ciently precise  to  permit  the  variations  of  soil  to  be  traced  in 
each  case  to  their  respective  causes,  without  a  special  examina- 
tion of  an  extensive  district  for  that  purpose. 

Greensaivd. — Tlic  subdivisions  of  the  greensand  are  usually 
considered  the  upper  and  lower  greensand,  with  the  gault  inter- 
posed between  them.     To  these  must  be  added  the  red  chalk  of 
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orkshire  and  Lincolnshire,  now  proved  to  belong  to  this  part  of 
le  series.  The  greensand,  as  at  present  constituted,  is  a  com- 
oond  as  incongruous  as  the  great  image  with  a  head  of  gold  and 
iet  of  miry  clay.  Connected  zoologically  with  the  chalk,  and 
Nrming  part  of  the  cretaceous  group,  it  is  not  easily  separable 
I  its  lower  portions,  from  the  local  wealden  beneath  it.  There 
re  few  of  the  secondary  strata  which  undergo  greater  changes 
orizontally  within  short  distances.  The  gault  is  at  one  place 
mt  in  the  upper  greensand ;  at  another  the  greensand  is  re- 
laced  by  the  gault;  at  a  third  both  appear  to  meige  in  the 
balk.  Who  wiU  venture  to  assign  agricultural  characters  to  such 
Proteus,  even  excluding  the  superficial  deposits  by  which  it  is 
"equently  covered?  Mr.  Morton  ascribes  its  fertility,  in  the 
^ale  of  White  Horse,  to  a  thin  covering  of  the  chalk-marl  and 
reensand,  and  admits  a  considerable  intermixture  of  angular 
nd  rolled  flints  in  the  soils  which  cover  it  in  its  range  through 
)xfordshire,  Buckinghamshire,  and  Bedfordshire.  In  Norfolk 
he  gault  exists  only  as  a  thin  band,  so  covered  with  the  erratic 
leposits  that  it  only  appears  as  a  few  small  disconnected  patches 
nth  the  red  chalk  above  and  the  carstone  below.  Further  north 
ts  geological  relations  become  still  more  obscure,  and  descriptions 
»f  its  agricultural  characters  perfectly  unintelligible.  In  Cam- 
)ridge  and  Huntingdonshire  it  appears  impossible  to  draw  a  line 
>etween  those  of  the  gault  and  those  of  the  Kimmeridge  and 
)xford  clay. 

If  we  confine  our  attention  to  the  lower  greensand,  in  districts 
he  most  free  from  superficial  accumulations,  we  find  on  it  the 
xtremes  of  barrenness  and  fertility.  Dersingham  Heath,  Nor- 
blk,  Leith  Hill  and  Hindhead,  Surrey,  Woolmer  Forest,  Hamp- 
hire,  are  on  the  same  part  of  the  series  as  the  productive  orchards 
nd  hop^ounds  of  the  vale  of  Maidstone,  and  the  rich  ^azing- 
^unds  of  the  vale  of  Aylesbury.  They  yfho  point  out  the 
[ardens  of  Sandey  and  Biggleswade  as  instances  of  greensand 
ertility,  state  at  the  same  time  that  it  is  in  a  great  measure  the 
esult  of  superior  cultivation ;  while  other  agricultural  authorities 
ay  that  the  fertility  is  only  present  where  a  deep  soil  has  accu- 
aulated  from  the  wash  of  the  neighbouring  hills. 

The  Oolites  and  Lias, — 'In  tracing  the  oolites  from  Yorkshire 
o  the  south,  we  find,  in  many  instances,  a  close  coincidence  be- 
ween  established  agricultural  districts  and  geological  areas.  In 
tthers  all  the  formations  between  the  chalk  and  the  lias  are 
ilended  into  one  district,  with  the  proviso  that  it  contains  a 
^arietj  of  soils  too  numerous  to  be  traced  more  particularly.  In 
ome  counties  no  agricultural  districts  are  laid  down  on  the  maps, 
>ut  characters  indicating  loam,  clay,  gravel,  &c.,  are  scattered 
rregularly,  and  without  reference  to  the  strata,  over  those  parts 
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occupied  on  geological  maps  by  different  fonnations.  In  others 
political  boundaries  only  are  given,  and  the  varieties  of  soil, 
under  their  local  names,  are  enumerated  by  parishes. 

In  Yorkshire  we  can  readily  identify  the  eastern  moorlands, 
the  tabular  hills,  the  vales  of  Pickering  and  Cleveland,  with  the 
lower  oolites,  the  coralline  oolite,  the  Kimmeridge  clay,  and  the 
lias.  In  Lincolnshire,  on  the  other  hand,  Young  has  but  two 
divisions  west  of  the  chalk,  namely,  the  upper  part  of  the  lower 
oolite  on  Lincoln  Heath,  and  a  district  of  various  soils,  comprisii^ 
the  out-crops  of  all  the  strata  between  the  chalk  and  the  new  red. 
Stone,  who  made  a  second  report  on  that  county,  disposes  of  the 
varieties  of  soil  in  a  more  summary  manner,  by  the  declaratioo 
that  Young's  descriptions  do  not  comprise  one-fiftieth  part  of 
the  soils  to  be  found  there,  and  that  a  man  who  knew  them  well, 
and  was  not  fond  of  much  writing,  would  not  waste  his  time 
and  paper  on  them,  unless  he  was  able  to  be  more  particular. 
The  western  clay  district  of  the  Cambridgeshire  agricultural  map 
includes  the  brown  clay  or  till  of  the  western  side  of  the  chalk 
ridge,  and  the  out-crops  of  the  gault  and  Kimmeridge  and 
Oxford  clay.  In  Oxfordshire  we  have  three  geological  areas, 
tolerably  well  defined,  subject  to  internal  variations :  the  red  soils 
of  the  lower  oolites — "  the  glory  of  the  county,*' — the  combrash, 
and  between  that  and  the  chalk  the  usual  resource  of  a  district  of 
*'  various  soils  "  occupying  two  tliirds  of  the  entire  counter. 

It  was  on  the  coralline  oolite  of  the  tabular  hills  at  Hackness* 
that  Smith  a(*hieved  one  of  his  geological  triumphs,  described  by 
Sir  John  Johnston.  Smith's  map  of  the  Hackness  estate  proves 
two  points  of  great  importance — the  necessity  of  indicating  on 
maps  intended  to  be  useful  for  agricultural  purposes,  the  mineral 
characters  of  even  the  minor  subdivisions  of  a  formation,  and  of 
indicating  also  the  areas  covered  by  remains  of  the  erratic  ter- 
tiaries,  even  in  districts  from  which  they  have  been  most  denuded, 
and  in  which  the  influence  of  the  substrata  on  the  soil  is  at  its 
maximum. 

The  productiveness  or  unproductiveness  of  certain  fields  at 
Hackness  was  found  to  depend  on  the  calcareous  or  non-calcareous 
character  of  the  oolite  strata  on  which  they  rested ;  while  on  a 
neighbouring  height  an  outlier  of  the  erratic  tertiaries  not  <Hily 
modified  the  usual  agricultural  character  of  the  rock  which  it 
covered,  but  had  thrown  out  springs,  which  had  led  other  managers 
of  the  estate  to  a  considerable  expense  in  sinking  for  water  on 
neighbouring  hills,  in  which,  from  the  absence  of  this  deposit,  it 
was  only  to  be  met  with  at  great  depths. 

If  the  erratic  deposits  were  thus  found  by  Smith  to  exercise 
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'partially  an  important  influence  on  the  summits  of  some  of  the 
tabular  hills,  they  are  found  by  other  observers  to  exercise  a 
more  general  influence  on  the  soil  at  their  base.  The  vale  of 
Pickering  has  a  general  covering,  according  to  Phillips  (Geology 
of  Yorkshire),  of  diluvial  clay  and  pebbles.  The  soil  of  the  clay 
district  of  Qeveland  is  said  by  Mr.  Melbourne  to  consist  of  a 
somewhat  flat  stratum  of  diluvium,  principally  dissolved  Has,  rest- 
ing upon  lias.  It  has  been  shown  in  the  former  part  of  this  essay 
that  the  lias  in  the  counties  of  Rutland,  Leicester,  and  Warwick, 
is  covered  by  deep  erratic  deposits  of  very  mixed  materials.  Mr. 
Bra  vender  *  lays  it  down  as  a  general  rule,  applicable  to  all  the 
divisions  of  the  lias,  that  their  fertility  depends  on  the  presence 
or  absence  of  a  diluvial  covering.  He  adduces  the  neighbour* 
hood  of  Cheltenham  as  an  instance  of  fertility,  and  large  portions 
of  the  vale  of  Gloucester  as  an  instance  of  unproductiveness,  from 
this  cause. 

One  of  the  most  remarkable  features  in  the  agricultural  geology 
of  the  oolites  is  the  extensive  area  through  which  there  is  an 
undoubted  intimate  connexion  between  the  strata  of  the  oolitic 
group  and  the  soil.  In  the  county  of  Rutland,  which  is  much 
covered  by  erratic  deposits,  this  in  a  great  measure  disappears. 
The  author  of  the  Report  on  that  county,  the  smallest  in  Eng- 
land, enumerates  no  less  than  twenty-five  local  names  of  soils 
•there,  and  expresses  his  conviction  that,  numerous  as  they  are, 
the  actual  varieties  of  soil  are  quite  as  numerous.  The  deri- 
vation of  the  soil  on  so  much  of  these  lower  oolites  from  the 
subjacent  rock,  in  the  counties  of  Gloucester,  Oxford,  North- 
ampton, and  Yorkshire,  may  be  considered  a  proof  of  the  truth  of 
the  generalisation  that  the  distribution  of  soils  is  dependent  on 
contours.  On  that  range  phenomena  are  exhibited  on  a  large 
scale,  which  numerous  observers  have  proved  to  exist  on  a  smaller 
scale  on  the  chalk  hills.  It  will  be  remembered,  that  white  soils 
derived  immediately  from  the  chalk,  were  confined  in  the  south 
of  England  to  steep  escarpments,  or  to  elevations  of  800  or  1000 
feet.  It  is  at  such  elevations,  or  on  steep  escarpments,  that 
oolitic  soils  become  the  rule  on  the  oolitic  hills.  In  Oxfordshire, 
Epwell  Hill,  belonging  to  this  formation,  is  700  feet  above  the 
sea;  Arbury  Hill,  Northamptonshire,  800  feet  In  the  Cots- 
wolds  there  are  Lansdown  Hill  812,  Stow  on  the  Wold  804, 
Broadway  1086,  and  Clever  Hill  1134  feet.  In  the  eastern 
Moorlands  of  Yorkshire  are  several  hills  900  to  1000  feet  high, 
the  highest  reaching  to  1485  feet. 

New  Red  Sandstone. — In  the  Reports  to  the  Board  of  Agricul- 
ture the  soils  on  the  New  Red  Sandstone  of  the  vale  of  York  are 

described  in  great  detail.     According  to  Mr.  Legard  these  varia- 
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tions  are  to  be  ascribed  to  the  erratic  tertiaries,  for  be  says  the 
n)ck  is  covered  to  such  a  depth  with  diluvial  matter,  that  for  all 
practical  purposes  it  may  be  dismissed  from  consideration.  The 
same  remark  applies  to  that  large  area  of  the  New  Red  Sand- 
stone which  extends  from  Lancaster  to  near  Worcester  and  np  to 
the  edge  of  the  Penine  chain.  The  variations  of  soil  shown  oo 
the  map  which  accompanies  Holland's  Report  on  Cheshire  are 
clearly  to  be  ascribed  to  the  erratic  tertiaries — to  the  vaiyiiig 
amount  of  denudation  to  which  they  have  been  subject,  the  fonn 
of  the  denuded  surface,  and  the  depth  and  composition  of  the 
warp,  or  unconformable  deposit  thrown  down  on  it  They  are 
varied  also  by  occasional  masses  of  sandstone  which  protrade 
through  in  Alderley  Edge  and  Delamere  Forest,  and  by  vallej 
deposits  at  different  heights  along  the  lines  of  drainage,  in  which 
the  materials  of  the  denuded  erratic  tertiaries  have  been  recon- 
structed. In  parts  of  Nottinghamshire  there  appears  to  be  more 
connexion  between  the  soil  and  the  rock  beneath. 

Coal  Measures. — Mr.  Chamock's  *  description  and  diagram  of 
the  soils  on  the  coal  measures  of  Yorkshire  are  virtually  a  reference 
of  their  formations  to  superficial  deposits  and  contours.   The  soil 
is  described  as  strong,  resting  on  the  ordinary  yellow  clay,  which 
is  the  general  subsoil  of  the  coal  districts.     Where  the  sandstone 
and  shale  lie  near  the  surface,  they  produce  a  dry,  and  in  some 
(*ases  very  productive  soil.     The  clay  with  its  strong  soils  usually 
occupies  the  valleys,  and  the  entire  rise  on  the  lower  swells,  but 
on  elevated  places  only  extends  a  limited  distance  np  the  rise, 
where  the  sandstone  comes  through  and  a  friable  soil  commences, 
*'^  as  though  the  aluminous  particles  had  slipped  or  been  washed 
down  from  the  steeper  inclinations,  and  formed  the  clay  subsoil  of 
the  lower  levels."  As  the  contour  becomes  more  marked  the  transi- 
tions from  the  friable  soils  of  the  sandstones  are  more  remarkably 
noticeable.     In  the  maps  attached  to  the  Reports  on  Durham 
and  Northumberland  f  little  relation  can  be  traced,  except  in  the 
mountainous  parts  between  the  districts  of  soils  into  which  they 
divide  the  country,  and  the  colours  of  geological  maps.     Want  of 
space,  however,  prohibits  details,  and  we  pass  on  to  the  old  red 
sandstone. 

Old  Red  Sandstone. — In  the  great  work  of  Sir  R.  Murcbisoo, 
'  The  Silurian  System,'  will  be  found  not  only  some  valuable  obser^ 
vations  on  the  agricultural  characters  of  the  old  red  sandstone 
and  the  Silurian  strata  of  the  adjoining  region,  but  some  import- 
ant general  views  respecting  the  relative  influence  of  the  snbstrmta 
and  the  superficial  deposits  on  the  fertility  or  sterility  of  soils. 
Of  the  old  red  he  says  that  in  the  high  mountainous  r^cms 
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»nipied  by  its  upper  fonnation  or  quartzose  conglomerate  and 
indstones,  the  soil  arising  from  their  disintegration  is  light  and 
iiarp,  and  far  from  productive ;  that  on  the  comstone  group  the 
isintegration  of  their  calcareous  nodules,  and  the  admixture  of 
leir  component  parts  with  the  argillaceous  and  siliceous  particles, 
Toduce  the  rich  red  argillaceous  soil  of  Herefordshire  ;  that  the 
oils  derived  from  the  quartzose  members  of  the  lower  sandstones 
re  not  generally  so  fertile  as  the  comstones,  but  that  when 
rgillaceous  matter  prevails  they  produce  stripes  of  valuable  land. 
'  Hence,  although  nearly  every  portion  of  the  area  coloured  red 
^n  the  map  has  a  red  surface,  the  quality  of  the  soil  is  as  various 
kS  the  many-featured  strata  which  lie  beneath." 

This  is  the  substratal  view  of  the  origin  and  relations  of  the 
wirtBuce  soil :  he  adds,  however,  that  another  cause  of  diversity 
irises  from  the  local  superficial  covering  of  gravel  and  silt ;  some 
Tacts  being  wholly  sterilised  by  the  distribution  of  boulder  stones 
ind  coarse  gravel,  made  up  of  silurian  trap  rocks  transported 
from  W.  and  N.W. ;  while  in  other  parts  fine  gravel  bears 
excellent  crops,  and  the  deep  red  silt  forms  plains  of  rich  mea- 
lows.  The  same  remarks  are  repeated  in  describing  the  soils 
resulting  from  the  debris  of  the  different  members  of  the  silurian 
system ;  pointing  to  the  operations  of  water,  by  which  the  surface 
las  in  many  instances  been  strewed  with  gravel  and  fine  loam,  and 
in  others  with  coarse  gravel  and  boulders.  The  finer  deposits  are 
issigned  to  the  valleys  adjacent  to  the  great  rivers ;  the  coarser 
leposits  chiefly  to  mountain  sides.  After  discussing  how  far  the 
latural  vegetation  of  a  country  is  dependent  on  its  geological 
[characters,  he  points  out  that  the  lithological  characters  of  a  rock 
ire  of  more  importance  than  its  place  in  the  series,  and  that 
plants  affecting  rocks  of  a  particular  mineral  composition  grow 
ipon  rocks  of  that  composition,  no  matter  what  their  geological 
ige  ;  and  he  concludes  that  ^'  after  all,  substratal  influence  is 
constantly  obliterated  by  over-lying  detritus  ;  and  that  it  is  there- 
fore difficult,  except  on  naked  and  stony  ridges,  to  trace  any  con- 
nexion between  the  subsoil  and  the  plant." 

I  shall  conclude,  then,  with  the  proposition  with  which  I 
x>mmenced ;  that,  as  geological  researches  are  at  present  con- 
ducted, an  essay  on  the  agricultural  geology  of  England  and 
Wales  must  treat  of  it  rather  as  it  is  not,  and  as  it  ought  to  be, 
than  as  it  is.  Between  agriculture  and  geology  there  is  an 
intimate  connexion ;  but  it  is  through  the  medium  of  the  super- 
ficial  deposits^  and,  when  they  are  absent,  through  the  mineral 
characters  of  the  rocks.  Maps  which  neglect  both  these,  and 
exhibit  little  more  than  the  areas  occupied  by  the  out-crops  of 
certain  groups  oi fossils^  are  nearly  worthless  for  the  purposes  of 
igriculture.  ____«___^_.«_=«=_ 
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XX.— Ow  the  Causes  of  the  Efficaqf  of  Burnt  Clay.  By  Dr- 
Augustus  Voelcker,  Professor  of  Chemistry  in  the  Royal 
Agricultural  College,  Cirencester. 

It  has  been,  and  still  is,  the  fate  of  more  than  one  good  practice  in 
agriculture  to  be  rejected  and  condemned  by  some  parties,  whilst 
others  uphold  and  most  forcibly  and  confidently  recommend  the 
very  same  practice.     In  most  instances  in  which  we  see  advo- 
cates, equally  warm  and  eager,  defending  or  rejecting  a  disputed 
practice,  we  are  generally  safe  in  looking  for  some  good  which  will 
ultimately  be  elicited  from  an  earnest  argument  of  the  qaestion, 
and  we  should  be  unwise  to  pass  it  unnoticed  because  we  find 
practical  men  disagreeing  in  their  opinion.     A  careful  weighing 
of  the  question  further  will  often  show  us  that  differences  of 
opinion  arise  frequently  from  the  disregard  or  non-understanding 
of  the  primary  conditions  under  which  beneficial  or  contraiy 
results  have  been  obtained.     It  requires  but  little  consideration 
to  understand  why  one  kind  of  manure  does  not  exhibit  the  same 
beneficial  effects  when  applied  to  different  crops,  or  when  used 
on  stiff,  heavy,  clay  land,  or  a  light  sandy,  or  a  calcareous  soil. 
The   nature   of   the   crops,  the  condition  of  the  soils,  and  the 
composition  of  the  manuring  substances  with  which  the  soil  has 
been  dressed,  being  known  in  these  instances,  we  can  trace  the 
beneficial  action  of  the  latter  with  some  amount  of  confidence  at 
least  to  its  cause,  and  are  often  enabled  likewise  to  reconcile  any 
apparent  contradictions  which  present  themselves  in  the  applica- 
tion of  manures. 

Unfortunately,  however,  such  cases  are  rare ;  we  know,  indeed, 
little  of  the  rationale  of  many  processes  daily  practised  by  die 
farmer,  and  we  cannot  feel  surprised,  therefore,  to  find  the  most 
opposite  opinions  promulgated  by  different  persons.  A  wide 
field  of  inquiry  here  opens  itself  to  the  agricultural  chemist. 
There  are  many  practices  which  are  followed  by  undoubtedly 
beneficial  results  in  one  part  of  the  country,  although  they  are 
contrary  to  the  usages  of  other  localities,  or  opposed  to  the  ruling 
theories  of  the  day  ;  and  I  am  convinced  the  scientific  investiga- 
tion of  such  practices  and  the  scrutinizing  inquiry  into  the  valuable 
floating  knowledge  of  many  farmers  will  be  followed  by  greater 
practical  results,  and  advance  scientific  agriculture  more  rapidly 
than  many  ingenious  theories  have  done  as  yet.  The  practical 
man  often  instinctively  proceeds  on  truly  scientific  principles,  and 
I  am  sure  chemists,  instead  of  denouncing  a  practice  at  once 
because  contrary  to  their  favourite  theory,  would  act  much 
wiser  by  endeavouring  to  reconcile  sound  practice  with  science. 
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3ut  in  order  that  a  chemist  may  be  successful,  it  is  most  essential 
hat  he  should  possess  sufficient  knowledge  of  a  practical  kind 
o  enable  him  to  investigate  a  chemico-agricultural  question  in 
11  its  bearings,  or  that  he  should  avail  himself  of  the  aid  which 
iractical  men  will  afford  him. 

The  practice  of  soil-burning  has  long  since  been  recommended 
ly  different  persons  as  one  of  the  best  means  of  improving  stiff 
lay  land,  whilst  others  denied  the  utility  of  soil-burning  altogether. 
)ut  although  failures  sometimes  attend  this  practice,  we  are 
low  in  possession  of  numerous  incontrovertible  instances  in  which 
he  application  of  burnt  clay  was  followed  by  the  happiest  results. 
!)ne  of  the  most  striking  examples  in  which  soil-burning  proved 
lighly  economical  is  recorded  in  volume  vi.  page  477  of  this 
Foumal  by  Mr.  Pusey,  who  very  justly  observes  that  burnt  clay 
;cts,  not  merely  mechanically,  but  also  as  a  manure  (that  is 
rbemically). 

The  failures  attending  clay-burning  no  doubt  are  due  in  some 
ases  to  carelessness  and  wiant  of  skill  on  the  part  of  the  operator, 
or  it  is  well  known  that  in  over-burning  soil,  instead  of  a  friable 
nasis,  large  hard  lupips  like  brickbats  are  obtained,  which  on 
exposure  to  the  atmosphere  refuse  to  fall  to  powder.  Soil  burnt 
t  too  high  a  temperature,  that  is  overbumt  soil,  always  proves 
Qore  or  less  inefficient.  All  failures,  however,  cannot  be  attri- 
mted  to  this  cause,  for  it  is  a  fact,  attested  by  practical  men 
v'ell  acquainted  with  the  practice  of  soil-burning,  that  some  kinds 
►f  clay  after  burning  do  not  exhibit  the  same  beneficial  effects  as 
others,  or  none  at  all  when  applied  to  the  land.  It  becomes, 
herefore,  an  important  point  to  determine  what  is  the  nature  of 
hose  clays  which  prove  efficacious  after  burning,  and  what  are 
he  characteristics  of  those  clays  which  are  unfit  for  burning. 
t  is  clear,  however,  that  this  question  cannot  be  settled  satisfac- 
orily  without  incurring  much  expense,  as  long  as  we  are  ignorant 
►f  the  true  cause  of  the  efficacy  of  burnt  clay.  In  addition  to 
>tber  advantages,  the  discovery  of  the  cause  of  the  efficacy  of 
)umt  clay  further  might  probably  lead  to  improvements  in  the 
existing  methods  of  burning  clay,  which  might  render  them 
»sier,  cheaper,  and  more  certain. 

Tbese  and  similar  considerations,  I  think,  will  show  at  once 
be  practical  importance  of  a  fundamental  inquiry  into  the  causes 
>f  the  efficacy  of  burnt  clay. 

With  a  view  of  contributing  something  to  the  solution  of  the 
iroblem,  I  made  some  experiments  last  winter  which  have  fur- 
dshed  me  with  some  interesting  analytical  results.  These,  I 
rust,  will  throw  some  light  on  the  rationale  of  clay-burning,  and 
ead  at  the  same  time  to  a  more  extensive  practice  of  burning 
leavy  clay  land. 
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In  engaging  in  this  inquiry  I  proposed  to  myself  the  following 
questions : — 

1.  What  are  the  changes  produced  in  clay  upon  burning? 

2.  How  does  burnt  clay  act  in  improving  the  soils,  or  in  other 
words,  what  are  the  causes  to  which  the  efficacy  of  burnt  cUj  ii 
due? 

3.  By  what  qualities  or  characteristics  are  clays  totally  unfit 
for  burning  distinguished  from  those  which  prove  most  effioMamtt 
after  burning  ? 

4.  Can  it  be  determined  by  chemical  analysis  whether  bmi- 
Ing  will  be  efficacious  in  rendering  clay  a  fertilizer ;  or  not? 

5.  What  are  the  reasons  of  the  failures  attendii^  OTe^ 
burning  ? 

6.  What  is  the  reason  that  burnt  clays  improve  espedallj 
root-crops  ? 

Elach  of  these  questions  I  shall  endeavour  to  answer  sepantdj. 

1.   What  are  the  changes  produced  in  Clay  upon  Burning^ 

When  heavy  clay  land  is  burned  at  a  proper  temperature  it  it 
materially  altered  in  its  physical  condition,  whilst  at  the  sune 
time  the  action  of  the  heat  produces  some  chemical  changes  in 
the  constituents  of  clay  which  appear  to  me  highly  importaDt 
I  shall  consider : — 

1.  The  Mechanical  Effects  of  Heat  on  Clay, — ^The  success  of 
the  operation  of  clay-burning  depends  much  on  the  proper  regu- 
lation of  the  temperature,  and  the  operation  itself  requiieiy 
therefore,  much  skill  and  constant  attention  on  the  part  of  the 
operator ;  for  if  burnt  at  too  high  a  temperature,  or  overbnmt, 
clay  melts  or  is  converted  into  large  stony  masses  which  do  not 
crumble  to  powder  under  the  action  of  the  weather.  Thereby 
not  only  the  benefits  of  the  heat  in  altering  the  mechanical  caar 
dition  of  the  soil  are  lost,  but  also,  as  I  shall  show  presently,  the 
benefits  arising  from  a  change  in  the  chemical  nature  of  bomt 
clay. 

The  mechanical  effects  of  heat  on  clay  are  simple  and  easy  to 
be  understood.  Heavy,  stiff  clay  soils  are  impervious  to  water,  veiy 
tenacious,  and  unctuous,  and,  for  these  reasons,  often  cold  and 
expensive  to  work.  Clay,  when  properly  burnt,  so  thftt  it 
neither  melts  nor  becomes  converted  into  hard,  %Xaaj  Tnaises,  ii 
rendered  harder  to  some  degree,  more  porous,  and,  under  the 
action  of  the  weather,  crumbles  down  to  powder,  without  agaiD 
becoming  tenacious  or  plastic. 

The  application  of  burnt  clay  to  heavy  soils  thus  tends  to 
make  them  more  open  and  more  friable,  and  consequently  dimi- 
nishes much  the  amount  of  labour  in  the  subsequent  working  of 
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neb  soils.  The  mechanical  effects  of  burnt  clay,  by  which  tlie 
hysical  condition  of  soils  is  altered  so  materially,  are  therefore 
ery  important,  and  by  no  means  to  be  undervalued  in  an  inquiry 
ito  the  causes  of  the  efficacy  of  burnt  clay.  The  beneficial 
BPects  of  burnt  clay  are  ascribed  by  many  chemists  and  agricuT- 
iral  writers  entirely  to  its  greater  porosity,  or  rather  to  ammoniia, 
'hich,  according  to  their  views,  is  absorbed  from  the  atmosphere 
y  burnt  clay  more  extensively  than  by  clay  in  its  natural  state. 
a  order  to  put  this  theory  to  the  test,  I  made  the  following  ex- 
eriments  with — 

1.  Clay,  from  Huntstile,  near  Bridge  water,  in  its  natural  state. 

2.  Clay,  from  the  same  locality,  moderately  burnt. 

Both  portions  were  moistened  with  water,  and  exposed  in 
ass  beakers  to  the  atmosphere  for  a  period  of  two  months  and 
reive  days,  without,  however,  renewing  the  evaporated  water, 
fter  that  period  the  quantity  of  ammonia  in  each  sample  was 
»termined  by  combustion  with  soda-lime  in  the  usual  manner, 
he  following  are  the  results  : — 

1.  Clay,  from  Huntstile,  in  its  natural  state,  239*16  grains,  on  Combustion 
rnished  4*94  grains  of  bi-chloride  of  platinum  and  ammonium  ;  or 

100  parts  of  air-dry  clay  contamed  0*240  per  cent,  of  ammonia 
rH,,0). 

2.  Clay  from  Huntstile,  moderately  burnt,  210' 15  grsdns  on  combustion 
ve  0 '  36  of  bi-chloride  of  platinum  and  ammonium ;  or 

100  parts  of  air-dry  clay  contained  0*019  of  ammonia  (NH^^O). 

The  clay  when  unbumt,  it  will  be  observed,  furnished  a  much 
rger  quantity  of  ammonia  than  the  same  clay  after  moderate 
Icination.  We  must,  however,  not  conclude  that  unbumt  clay 
assesses  a  greater  power  of  absorbing  ammonia  from  the  atmos- 
icre,  for  the  ammonia  obtained  in  the  analysis  is  partly  the 
suit  of  the  decomposition  of  nitrogenised  organic  matters 
bich  were  present  in  the  clay,  and  which  were  destroyed  on 

iming. 

At  all  events,  the  above  analyses  show  that  unbumt  clay  con- 
ins  ammonia,  or  the  elements  from  which  ammonia  is  formed, 

larger  quantities  than  burnt  clay.  The  quantity  of  ammonia 
>sorbed  by  burnt  clay  besides  is  so  inconsiderable  that  it  cannot 
•  justly  regarded  as  likely  to  influence  in  a  sensible  degree  the 
rtility  of  the  soil  to  which  burnt  clay  is  applied.  For  that 
ason  I  cannot  attach  much  value  to  the  ammonia  theory. 
Sprengel  ascribes  the  beneficial  action  of  burnt  clay  to  am- 
onia,  which  he  says  is  formed  in  burnt  clay  under  the  influence 

protoxide  of  iron  by  the  decomposition  of  water  and  the 
tiogen  of  the  atmosphere.  Burnt  clay,  he  thinks,  will  lose  its 
Fects  as  soon  as  the  protoxide  of  iron  is  changed  into  peroxide, 
•cause   then  the  further  decomposition  of  the' water  and   the 

2k2 


500  On  tfie  Causes  of  the  JEfficacy  of  Burnt  Clay. 

formation  of  ammonia  cease.  I  have  examined  burnt  chys 
which  contained  no  protoxide  of  iron  at  all,  and  which,  nevertte- 
less,  were  found  most  efficacious  as  a  manure.  This  fact  alone 
contradicts  Sprengel's  theory ;  but  in  order  to  learn  if  in  claj> 
containing  much  protoxide  of  iron,  more  ammonia  is  formed  than 
is  absorbed  by  the  same  clay  from  the  atmosphere,  I  made  the 
following  experiments : — 

A  portion  of  clay,  from  Huntstile,  was  moderately  burnt  in  a 
closed  crucible,  after  having  been  previously  mixed  with  1  per 
cent,  of  charcoal  powder.  The  charcoal  powder  was  mixed  with 
the  clay  for  the  purpose  of  reducing  the  peroxide  of  iron  in  the 
clay  to  protoxide. 

a.  One-half  of  the  clay  thus  treated  was  exposed  for  two 
months  and  fourteen  days  to  a  dry  atmosphere,  in  a  dry  state:— 

182*81  grains  gave  0*28  grains  of  bi-cbloride  of  platinom  and  am- 
monium; or, 

100  parts  gave  0*17  per  cent,  of  ammonia. 

b.  The  other  half  was  thoroughly  moistened  with  water,  and 
exposed  for  the  same  length  of  time  to  the  atmosphere  : — 

212*11  grains  gave  0*33  grains  of  bi-chloride  of  platinum  and  am- 
monium ;  or, 

100  parts  gave  0*18  per  cent  of  ammonia. 

These  quantities  of  ammonia  are  nearly  identical.  Ammonia, 
accordingly,  is  not  formed,  as  Sprengel  supposes,  by  the  decom* 
position  of  water  under  the  influence  of  protoxide  of  inm  and 
the  atmosphere,  in  a  larger  quantity  than  is  absorbed  by  dij 
clay  from  the  atmosphere. 

Thus  under  no  circumstances,  do  we  find  ammonia  in  burnt 
clay  in  so  large  a  quantity  as  to  justify  us  in  regarding  it  as  the 
chief  cause  of  efficacy  in  burnt  clay.  The  effects  of  burnt  clay 
cannot  be  explained  by  the  absorption  of  ammonia  only,  nor, 
indeed,  by  the  mechanical  changes  which  burnt  clay  has  under- 
gone after  burning.  In  a  great  measure,  the  efficacy  of  buint 
clay  is  due  to  the  chemical  changes  to  which  the  constituents  ai 
clays  are  subject  in  burning. 

I  sliall  therefore  consider : — 

II.  The  Chemical  Effects  of  Heat  on  Clay. —  In  an  excellent 
paper  on  the  effects  of  burnt  clay,  Professor  Johnston  expresses 
the  opinion  that  the  mechanical  effects  of  burning  upon  clay  are 
insufficient  to  explain  the  efficacy  of  burnt  clay;  and  proves 
experimentally  that  clay,  upon  burning,  is  subject  to  chemical 
changes  which  are  of  such  a  kind  as  to  render  the  constituents, 
of  clay  more  soluble.  To  these  chemical  changes  the  learned 
Professor  attaches  even  more  importance  than  to  the  mechanical 
alteration  of  the  condition  of  the  soil. 
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y  my  own  experiments,  I  am  enabled  to  confirm  Johnston*s 
irvations  respecting  the  greater  solubility  of  burnt  clay,  and 
diminution  of  this  solubility  in  over-burnt  clay.  I  have 
id  further  the  important  fact  that,  in  burning  clay,  properly,  a 
e  amount  of  potash  is  liberated  from  the  constituents  of  the 

and  rendered  soluble,  which  existed  before  burning  in  the 

in  an  insoluble  state.  I  am  indebted  for  the  material  with 
ch  my  experiments  were  made  to  Sir  Thomas  Tancred,  who 
:ured  for  me  some  clay  of  the  new  red  sandstone  formation 
1  the  farm  of  Huntstile,  near  Bridgewater,  tenanted  by  Mr. 
»mas  Danger. 

'he  nature  of  the  chemical  changes  which  may  be  supposed 
.fFect  the  action  of  burnt  clay  on  the   land  to  which  it    is 
lied,  was  examined  by  four  distinct  analyses  : — 
To.  I.  Clay  soil  in  its  natural  state. 

fo.  II.  A  quantity  of  the  same  clay-soil  was  exposed  to  a  dull 
heat  in  a  closed  platinum  crucible,  and  kept  at  that  tempera^ 

for  half  an  hour.  The  clay,  after  burning,  had  a  dark-grey 
>ur. 

To.  III.  Another  portion  of  the  same  clay-soil  was  exposed 
red  beat  for  half  an  hour  in  an  open  crucible.  The  contents 
he  crucible  were  frequently  stirred  with  a  platinum  wire,  in 
r  to  effect  the  complete  combustion  of  the  organic  matters, 

to  secure  the  perfect  oxidation  of  any  protoxide  of  iron 
ch  was  present  in  the  clay.  After  burning,  Ihe  colour  of  this 
ion  of  the  clay  was  red,  rather  brighter  than  the  natural 
ur  of  the  soil. 

Fo.  IV.  A  fourth  portion  of  the  same  clay-soil  was  exposed 
ibout  three  hours  to  a  full  red  heat  in  an  open  crucible. 
lS  water,  saturated  with  carbonic  acid,  produces  the  same  effects 
he  constituents  of  clay  as  dilute  acid,  and  acts  only  slower,  I 
erred  to  apply  dilute  muriatic  acid,  instead  of  water  charged 
I  carbonic  acid,  in  order  to  test  the  solubility  of  the  above  four 
pies  of  clay.     Accordingly,  separate  quantities  of  Nos.  I.,  II., 

and  IV.  were  boiled  for  half  an  hour  in  four  ounces  of 
te  acid,  containing  one-tenth  of  its  bulk  of  hydrochloric  acid. 

insoluble  part  of  the  clay  was  collected  on  a  filter,  and 
led  with  distilled  water  until  nothing  more  was  dissolved. 
I  the  soluble  part  of  Nos.  I.,  II.,  Ill,,  and  IV.,  the  following 
stances  were  determined  quantitatively :  soluble  silica,  oxide 
ron  and  alumina,  carbonate  of  lime,  potash,  soda,  and  phos- 
ric  acid. 

1  No.  IV.  phosphoric  acid  was  not  determined, 
he  following  Table   exhibits   the    results   of   these    several 
yses  : — 
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Clay  ttom  Huntstile,  near  Bridgewater. 


Water,  driven  off  at  212°  F.      .     . 
Organic  matter  and  water  of  com-'^ 

binatioD / 

Insoluble  matter  (in  dilute  hydro-) 

chloric  acid  j     ,,,•».] 
Soluble  matter,  consisting  of — 

Soluble  silica 

Oxides  of  iron  and  alumina   .     • 

Cai'bonate  of  lime.     .... 

Potash 

Soda      . 

Phosphoric  acid     •     •     •     .     • 

Chlorine  and  sulphuric  acid  .     • 

Magnesia  (not  determined)    •     . 


On  combustion  with  soda-lime,  am- 
monia (NU^yO)  produced  in 


Ko.  I. 


No.  II. 


5*539 
3*621 

84*100 

1*450 
3*070 
*740 
•269 
•220 
•380 
traces 


99*389 


0*240 


i 


9*160 

80*260 

Pd80 
8*245 
*420 
•941 
•336 
•165 
traces 


100*907 


0^019 
0^017 
O^OIS 


No.  111. 


9*200 

81-845 

1*586 
6*092 
•550 
•512 
•314 
*I28 
traces 


100*221 


No.  IV. 


9*900 

85*909 

IM90 

2*970 

•188 

•544 

•104 

WMMflnBtaei 


•  • 


99*565 


0*006 


These  analytical  results  give  rise  to  the  following  suggestions  :— 

1.  Tliat,   after   burning,  this   clay   has   become   much  more 
soluble  than  clay  in  its  natural  state. 

2.  They  not  only  teach  generally  that  clay  becomes  more 
soluble  in  burning,  but  that  the  temperature  to  which  it  is  ex- 
posed mainly  regulates  the  solubility  of  the  day.  A  proper 
temperature  for  burning  clay  is  indeed  a  condition  in  the  process 
on  wiiich  the  success  of  the  operation  chiefly  depends.  We  see, 
from  the  preceding  tabulated  results,  that  clay,  in  100  parts  in 
its  natural  state,  furnishes  only  6*74  grains  of  soluble  inorganic 
matter,  leaving  84*100  insoluble  behind ;  whilst  the  same  claj, 
burnt  at  a  temperature  and  under  circumstances  under  which  the 
organic  matter  was  not  altogether  destroyed,  left  80*260  of 
insoluble  matters.  An  increase  of  the  temperature,  sufficiently 
high  to  burn  off  the  small  amount  of  organic  matter  which  enteff 
into  the  composition  of  this  clay,  had  the  effect  of  reducing  the 
solubility  of  its  constituents  to  about  1^  per  cent, ;  and  a  more 
protracted  exposure  to  a  still  higher  temperature  had  the  effect 
of  a  further  reduction  of  its  solubility  to  such  an  extent  that  this 
over-burnt  clay  became  less  soluble  than  the  same  clay  in  its 
natural  state ; — 


Clay,  No.  I.  (unburnt) 

,,     No.  II.  (slightly  burnt) 

,,     No.  III.  (burnt  stronger  then  II.) 

},     No.  IV.  (over  burnt 


Proportions  of 
Soluble  Inorganic 
Matters. 

.  6*740 

.  10*680 

.  8*965 

.  6*391 


Prcmortioitt  of 
Inaoliible  iBtigaafc* 
MattfiK. 

84*100 
80-360 
81*846 
86-309 
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Xhe  above  analyses  distincdy  prove  the  important  fact,  to 
:h  I  woald  invite  particular  attention,  that  the  alkalies^  more 
Lcularly  potashy  are  rendered  sohthle  to  a  considerable  extent 
le  process  of  burning. 

he  temperature  to  which  the  clay  has  been  exposed  here 
lates  the  proportion  of  potash,  rendered  soluble  in  dilute 
rochloric  acid,  in  a  remarkable  manner. 
1  the  natural  clay,  only  0*269  per  cent,  of  potash  were 
ble ;  wh^eas,  in  clay  burnt  at  a  moderate  heat,  and  under 
omstances  resembling  those  under  which  clay  is  burnt  in  the 
I9  the  quantity  of  soluble  potash  amounted  to  more  than  three 
ss  the  former  quantity.  In  clay  No.  II.,  the  higher  tem-^ 
tore  to  which  it  was  exposed  caused  a  diminution  in  the 
K>rtion  of  soluble  potash ;  and  in  No.  III.  nearly  the  same 
itity  of  potash  as  in  No.  IV .  was  obtained : — 

Proportioiu  of 
Soluble  Potaah. 

Clay,  No.  L  (actual  State)  .  .  .  .0*269 
„  No.  II.  (slightly  burnt)  .  .  .  .  0*941 
„  No.  III.  (stronger  burnt)  .  .  .  0'612 
„    No.  IV.  (over  burnt)      ....       0*644 

he  actual  quantities  of  soda  rendered  more  soluble  in  burning 
trifling,  but  still  sufficiently  large  to  confirm  the  fact  that 
%  is  rendered  more  soluble  in  burning.  The  higher  temperar 
•  applied  in  burning  Nos.  III.  and  IV.  likewise  was  attended 
1  a  slight  diminution  of  soluble  soda : — 

Proportions  of 
Soluble  Soda. 

Clay,  No.  I.  .         .  * 0-220 

„    No.  II 0*836 

„    No.  III.        .         .         .         .         .         .  0-314 

„    No.  IV 0-104 

.  A  reference  to  the  tabulated  analytical  results  further 
ws  that  the  relative  quantities  of  lime  in  the  soluble  portion 
lach  vary  considerably : — 

Proportion  of 

Solable  Ume.  edeolited 

asCurbonate. 

Clay,  No.  1 0*740 

„    No.  II 0*420 

„    No.  IIL 0-660 

„    No.  IV 0*188 

lie  three  latter  quantities  are  marked  down  in  the  analyses  as 

aonate  of  lime,  for  the  sake  of  comparison  with  No.  I.,  in 

ch  the  lime  really  existed  as  carbonate  of  lime ;  but  as  not 

slightest  effervescence  took  place  on  dissolving  the  bnml 
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clay  in  dilute  muriatic  acid,  it  is  clear  tbat  the  lime  did  not  exist 
in  a  state  of  carbonate.  The  lime  must  have  existed  in  Nos.II.) 
III.,  and  IV.  as  caustic  lime,  or  in  a  state  of  silicate. 

Tlie  excess  in  analyses  Nos.  II.,  III.,  and  IV.  is  partly  due  to 
this  inaccuracy  of  stating  the  results,  partly  to  the  fact  that  silicate 
of  protoxide  of  iron  in  burning  becomes  decomposed.  The  prot- 
oxide of  iron  is  rendered  soluble  in  dilute  muriatic  acid,  bat  in 
the  analyses  it  is  obtained  and  calculated  as  peroxide ;  hence  we 
find  the  largest  excess^in  No.  II.,  in  which  most  iron  has  become 
soluble  in  dilute  acid  after  burning. 

The  following  considerations,  which  at  the  same  time  explain 
the  mode  in  which  potash  is  liberated  from  the  constituents  of 
clay  and  rendered  soluble,  induce  me  to  think  that  the  lime  in 
Nos.  II.,  III.,  and  IV.  existed  in  a  state  of  silicate.     The  nsnal 
method  of  determining  the  quantity  of  potash  and  soda  in  inso- 
luble silicates  consists  in  fusing  the  finely-powdered  substance 
with  an  excess  of  carbonate  of  baryta.    In  this  process  potash  and 
soda  are  rendered  soluble  in  the  following  manner :  the  baryta 
combines  with  the   silica,  originally  present  in  combination  with 
potash  and  soda ;  silicate  of  baryta  is  formed,  and  the  alkalies 
potash  and  soda  uniting  with  the  carbonic  acid  of  the  carbonate 
of  baryta  are  rendered  soluble. 

Lime,  which  in  its  chemical  relation  is  closely  allied  to  baryta, 
acts  precisely  in  the  same  manner  on  insoluble  silicates  of  potash 
and  soda.  If  clay  originally  contains  carbonate  of  lime,  it  will 
act  at  an  elevated  temperature  on  the  insoluble  silicates  of  potash 
and  soda,  present  in  many  clays  in  the  form  of  fragments  of 
felspar  or  mica,  and  by  duple  decomposition  it  will  give  rise  to 
the  production  of  silicate  of  lime  and  carbonate  of  potash. 
Silica  enters  into  combination  with  lime  in  different  proportions ; 
some  of  these  combinations  are  soluble  in  dilute  acids,  most  of 
them  are  insoluble,  instead  of  carbonate  of  lime  and  insoluble 
silicate  of  potash,  we  thus  find  in  burnt  clay  a  larger  proportion 
of  soluble  potash  and  silicate  of  lime,  which  is  partly  insoluble  in 
dilute  acids.  The  diminution  of  the  quantity  of  lime,  and  the 
more  abundant  proportion  of  potash  in  the  soluble  part  of  burnt 
clay,  thus  find  a  ready  explanation.  Much^  however,  as  indi- 
cated by  the  practical  observations  and  the  above  analytical 
results,  depends  on  the  proper  regulation  of  the  temperature. 


2.  How  does  Burnt  Clay  act  in  improving  the  soils ;  or^  in  other 
wordsy  ivhat  are  tJie  causes  of  the  efficacy  of  Burnt  Clay  f 

The  answer  to  this  question  will  become  much  more  intelli- 
gible, after  we  shall  have  considered  briefly  the  origin  and  com- 
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position  of  agricultural  clays,  and  pointed  out  those  substances  in 
clays  on  which  their  fertilizing  properties  chiefly  depend. 

Clays  generally  result  from  the  disintegration  and  degradation 
of  granitic  and  felspathic  rocks.  Felspar,  a  mineral  composed  of 
silicate  of  potash  or  soda  and  itilicate  of  alumina,  exposed  for  a 
long  time  to  the  united  action  of  the  atmosphere  and  water, 
suffers  a  gradual  decomposition,  and  falls  altogether  to  powder. 
Silicate  of  potash,  a  soluble  salt,  is  worked  out  by  the  rain 
falling  on  the  decomposed  rock,  and  converted  in  its  turn,  by  the 
carbonic  acid  of  the  atmosphere,  into  carbonate  of  potash  and 
silica,  which  remains  behind  in  a  gelatinous  or  soluble  state  with 
insoluble  silicate  of  alumina,  the  chief  constituent  of  clays.  The 
analyses  of  different  samples  of  agricultural  clays  exhibit  many 
differences  in  their  composition,  and  show  that  agricultural  clays 
are  never  pure  silicate  of  alumina,  but  mixtures  of  pure  clay 
(silicate  of  alumina)  with  more  or  less  sand,  undecomposed  frag- 
ments of  felspar,  mica,  granite,  and  other  minerals,  carbonate 
of  lime,  magnesia,  free  or  uncombined  alumina,  oxide  of  iron, 
soluble  silicate  of  potash,  traces  of  phosphoric  and  sulphuric  acid 
and  chlorine.  In  some  clays  lime  occurs  in  so  large  quantities, 
that  on  this  account  they  cannot  be  used  for  the  making  of  tiles. 
Of  such  a  kind  is  Braidford  clay,  from  the  neighbourhood  of 
Cirencester,  in  which  I  have  found  no  less  than  19'92  per  cent. 
of  carbonate  of  lime.  In  others  little  lime,  but  considerable 
quantities  of  free  alumina  and  oxide  of  iron  are  found.  To  this 
kind  of  clays  belongs  an  agricultural  clay,  the  analysis  of  which 
I  subjoin,  in  order  to  show  its  complex  composition : — 

Analysis  of  Clay  from  Huntstile  Farm,  near  Bridyewater. 

Water  of  combination,  and  a  little  organic  matter    .         .  3*38 

Insoluble  siliceous  matter  (fine  clay)     •         •         .         .  54*89 

Finely-divided  silica  (soluble  in  dilute  caustic  potash)       .  17*94 

Oxides  of  iron 8*82 

Alumina            ...•••.•  6*67 

Lime        .•..••..•  1*44 

Magnesia 0*92 

Phosphoric  acid •  0*51 

Potash 1*48 

Soda 1-08 

Traces  of  sulphuric  acid  and  chlorine,  carbonic  acid,  and 

loss 2*87 

100*00 

On  these  foreign  admixtures,  which  all  agricultural  clays  con- 
tain, and  the  state  of  division  of  the  sand  and  other  constituents,  the 
flasticity,  tenacity,  porosity,  and  other  physical  characters  depend. 
n  an  examination  of  an  agricultural  clay,  therefore,  not  merely  its 
ultimate  chemical  composition  should  be  ascertained,  but  likewise 
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its  mechanical  condition.  This  has  been  done  with  a  sampk  of 
plastic  clay  from  Coldash  Common,  near  Newbuxy,  which  1  owe 
to  the  kindness  of  Mr.  Robert  Brown,  of  Cirencester.  By 
washing  carefully  clay  with  water,  and  collecting  the  deposit 
which  subsides  from  the  muddy  liquid  at  different  interralsi  a 
tolerably  good  idea  of  the  state  of  division  of  the  day  can  be 
formed: — 

Analysis  of  Plastic  Clay  from  Coldash  Common^  near  Neuiwnfi 

Berkshire* 

1.  Mechanical  ExAMiirATioir. 

100  parts  of  th'is  clay  contain — 
Fine  quartz  sand,  deposited  after  ^ve  minutes     .        .        .        .64*64 
Clay,  with  a  little  very  fine  sand,  deposited  after  ten  minutes      .    10*53 
Fine  clay,  deposited  after  fifteen  minutes   .        .        .        .        .8*67 
Finest  clay,  remdning  suspended  in  water  after  the  lapse  of 

a  quarter  of  an  hour 31*S7 

100*00 

2.    CUKMICAI*  EXAMUTATION. 

a.  Creneral  Analysis, 

Water  of  combination,  and  a  little  organic  matter     .        .        .      8*698 

Sand 54«840 

Pure  clay 26-462 

Oxides  of  iron  and  alumina,  lime  and  other  tubstuioety  solnUe 

in  acids 11*900 

lOO'OOO 

b.  Detailed  Analysis, 

Water  of  combination,  with  a  little  organic  matter    .        .        .  8*698 

Silica 79-786 

Soluble  oxides  of  iron  and  alumina  ....        6*081)  lo.tott 

Insoluble 7*107i  "  *^ 

Lime 2-880 

Magnesia 0*047 

Potash 8-077 

Soda 0-626 

Chlorine I 


100-201 

Not  only  the  mechanical  state  of  division,  and  the  relative  pro- 
portions of  the  foreign  admixtures  which  are  found  in  agricQltmal 
clays,  influence  their  characters,  but  also  the  state  of  combinadoo 
in  which  the  constituents  of  such  clays  occur  materially  alten 
their  properties.  In  the  subjoined  analyses  of  three  samples  of 
clays  from  Dumbclton,  Gloucestershire,  made  in  my  labormtoryt 
care  has  been  taken  to  ascertain  the  state  of  combinadon  in 
the  constituents  of  these  clays  are  likely  to  occur : 
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Clays  from  Dumbelton. 

»f  eombiBation  and  organic  matter   .     •     • 

of  iron        ..••• 

a,  soluble  in  acids  •••••.• 
a,  in  a  slate  of  silicate     •••••. 

arboiMite  of 

n  a  state  of  insolable  silicate       •     •     •     • 

iia,  soluble  in  acids •     . 

ia,  in  a  state  of  insoluble  silicate  .  •  • 
and  soda,  soluble  in  acids  •  •  .  •  • 
and  soda,  in  a  state  of  insolable  silicate      • 

soluble  in  acids) 

iMoloble  in  acids)       ••••••. 


No.  I. 


7' 
8' 
8< 

10 
!• 
0- 
0" 
0- 
0' 
0' 
0' 

61* 


69 
24 
04 
04 
12 
44 
62 
34 
73 
94 
09 
71 


100-00 


No.  II. 


6 
7 
10 
7 
0 
0 
0 


•62 
•33 
•62 
•06 
•70 
'54 
12 


0'39 
1-04 
2*70 
0-06 
62*82 


100*00 


No.  III. 


6< 
8' 
9- 
9' 
0' 


68 
63 
25 
66 
19 


0-24 
0-66 


0' 
1' 
1- 
0' 
61 « 


34 
13 
82 
08 
42 


100*00 


lag  given  a  brief  outline  of  the  origin  and  composition  of 
tural  clays,  let  us  see,  in  the  next  place,  on  which  of  their 
uents  their  fertilizing  powers  depend, 
k  chemical  point  of  view,  silicate  of  alumina  (pure  clay) 
3t  contribute  in  itself  to  the  direct  nutrition  of  plants,  as 
^t  found  in  the  ashes  of  cultivated  plants.  We  must  look, 
re,  for  the  direct  fertilizers  of  clays  amongst  the  accessary 
ign  ingredients  of  agricultural  clays.  Of  these  lime,  mag- 
sulphuric  acid,  silica,  and  chlorine,  are,  indeed,  essential  to 
iwth  of  plants ;  but  as  these  substances  are  found  in  most 
r  can  be  supplied  at  a  cheap  rate  when  deficient,  the  chief 
»f  an  agricultural  clay  depends  on  the  proportion  of  phos* 
acid  and  potash  and  soda,  which  it  contains.  Potash,  in 
lar,  is  an  essential  element  in  all  ashes  of  plants,  and  acts 
t  powerful  manure.  The  chief  source  of  potash  in  ordi- 
ils  is  the  clay,  which  enters  into  the  composition  of  almost 
Is.  Clay,  we  have  seen,  is  in  many  cases  derived  from 
,  a  duple  silicate  of  alumina  and  silicate  of  potash  and 
itly  contains  some  undecomposed  fragments  of  felspar  or 

minerals,  from  which,  under  the  action  of  the  weather, 
is  liberated  and  rendered  available  to  plants.  The  large 
t  of  felspar  and  similarly  composed  minerals,  in  some 
bus  furnishes  an  almost  inexhaustible  supply,  from  which 
may  derive  their  potash.  Plants,  however,  can  only  avail 
Ives  of  the  soluble  potash  which  exists  in  days,  and  not 
potash  which  occurs  in  them  in  the  form  of  felspar.  But 
soluble  potash  in  clay  soil  sooner  or  later  will  be  exhausted 

removal  of  the  crops  grown  upon  it,  the  soil  gradually 
iS  more  and  more  sterile,  and  at  last  refuses  to  grow  any 
•rative  crop.  The  natural  fertility  of  exhausted  soil  is  then 
i  again  by  the  process  of  fallowing.  By  that  process  a 
>rtion  of  the  soil,  not  hitherto  exposed  to  the  action  of  the 
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atmosphere,  is  brouglit  up,  and,  amongst  other  chaiigeB,  the  un- 
decomposed  fraj^ments  of  felspar  are  forced,  by  the  combined 
action  of  air  and  water,  to  yield  their  potash  and  soda,  wbidi  •» 
the  indispensable  requisites  of  a  healthy  vegetation. 

In  an  age  of  railway  and  steam  enterprise  and  telegrapmc 
despatch,  agriculture  is  forced  to  progress,  and,  in  consequence 
of  this,  fallowing  must  heqessarily  yield  to  some  more  extenriye 
and  expeditious  means  of  gaining  the  same  advantages.  Soil- 
burning  is  one  of  these  mtans.  The  above-mentioned  analyiei 
have  taught  me  that,  in  burning  clay,  a  large  proportion  of  pot- 
ash, which  existed  before  in  -an  insoluble  state,  is  liberated  and 
rendered  available  for  immediate  use  by  plants.  In  baming  dsj 
then  similar  changes  are  affected  in  a  few  days,  which  in  bare- 
fallowing  are  produced  in  so  many  months.  To  this  liberaUi 
potash  I  am  inclined  to  ascribe  the  chief  efficacy  of  burnt  clsy, 
without,  however,  considering  the  mechanical  changes  clay  undw- 
goes  in  burning  as  unimportant. 

The  fact  that  felspar  is  more  readily  decomposed  after  having 
been  moderately  calcined  is  not  a  new  one.  Professor  Fuchs,  of 
Munich,  having  shown  clearly  that  this  is  the  case  not  only  with 
felspar,  but  also  with  other  minerals,  into  the  composition  of  which 
silicate  of  potash  enters.  Fully  in  accordance  with  this  fact  is 
the  practical  observation  of  Professor  Lampadius«  who  found,  by  a 
series  of  field  experiments,  that  moderately  calcined  gneiss,  granitei 
certain  kinds  of  porphyry  and  trap  rocks,  all  of  which  contain 
silicate  of  potash  in  a  similar  manner  as  burnt  clay,  promote  the 
luxuriant  growth  of  many  plants  in  a  remarkable  manner. 

Pliosphoric  acid,  the  only  other  valuable  constituent  of  agricul- 
tural clays,  is  not  rendered  more  soluble  by  burning,  but  rather 
the  contrary  ;  the  efficacy  of  burnt  clay,  therefore,  cannot  be  due 
to  phosphoric  acid. 

I  have  shown  above  in  what  manner  lime  appears  to  me  instru- 
mental in  liberating  the  potash  of  clays.  If  this  explanation  of 
the  acticm  of  lime  on  silicate  of  potash  is  true,  we  can  easily  con- 
ceive how  the  addition  of  lime  to  clay,  originally  poor  in  this  ele- 
ment, will  increase  the  amount  of  soluble  potash  and  soda.  I 
would,  therefore,  suggest  the  application  of  quick-lime  to  newly 
burnt  clay  land,  or  the  mixing  of  clay  with  lime  before  burning, 
as  likely  to  be  attended  with  most  beneficial  effects.  The  ex- 
planation of  the  action  of  lime  on  clay,  and  the  suggestion  I  have 
thrown  out  are  supported  by  an  observation  of  Professor  Fuchs, 
of  Munich,  to  which  particular  interest  attaches.  This  distin- 
guished man  found  that  when  felspar  is  moderately  burnt,  and  in 
a  powdered  state  is  boiled  with  quick-lime  and  water  for  a  short 
time,  or  even  digested  in  the  cold  with  quick -lime  and  water  for 
a  longer  period,  so  larger  a  proportion  of  potash  is  liberated  from 
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constituents  of  felspar,  that  on  these  grounds  he  recommended 
»iocess  of  extracting  and  manufacturing  potash  on  a  large  scale 
m  felspar.  He  has  shown  that,  under  these  circumstances, 
oluble  silicate  of  lime  and  soluble  carbonate  of  potash  are 
med. 

By  what  qualities  or  cliaracteristics  are  clays  totally  unfit  for 
hurning  distinguished  from  those  which  prove  most  efftcadous 
tfter  burning  ? 

Pure  clays,  such  as  pipe  and  porcelain  clay,  consist  aVmost 
irely  of  silica  and  alumina ;  and  as  silicate  of  alumina  does  not 
jlf  serve  as  direct  food  to  plants,  they  are  foimd  to  be  sterile  in 
ir  natural  state,  and  will  remain  so  after  burning.  We  have 
!n  that  the.  accessary  constituents  of  clays  furnish  the  materials 
m  which  plants  derive  their  inorganic  food,  and  that  potash  is 
\  most  valuable  constituent  of  clays.  The  proportion  of  pot- 
L  in  clays  varies  considerably  ;  whilst  some  contain  from  2  to  4 
•  cent,  of  potash,  others  contain  but  mere  traces.  Now,  if 
be  true  what  has  been  advanced  with  respect  to  the  causes 
the  eflficacy  of  burnt  clay,  I  have  no  hesitation  in  pronouncing 

clays  which    contain   no  potash   at   all,  or    mere   traces,  as^ 
ally  unfit  for  burning.     Experience,  I  think,  will  prove  that 

clays  which  nearest  resemble  in  composition  pipe  and 
rcelain  clays,  and  are  naturally  very  infertile,  will  not  in  the 
St  be  improved  by  burning.  On  the  other  hand,  the  more  un-; 
composed  potash  in  the  shape  of  felspar  or  any  other  mineral 
lay  contains,  the  more  useful  it  will  be  found  after  burning.  In 
)port  of  the  theory  I  have  embraced,  with  respect  to  the  efficacy 
burnt  clay,  it  may  be  mentioned  that  1  have  determined  the  whole 
lount  of  alkalies  which  the  clay  from  Huntstile  farm  contained 
any  form.  The  greater  part  of  potash  and  soda  in  this  clay  is 
;sent  in  the  state  of  insoluble  silicate ;  and  as  I  find  no  less 
in  4*726  per  cent,  of  potash  and  '88  per  cent,  of  soda,  I  have 
hesitation  in  suggesting  that  this  clay  is  most  likely  to  prove  very 
icacious  after  burning.  With  this  theoretical  speculation  agrees 
11  the  fact  mentioned  by  Mr.  Danger,  the  tenant  of  Huntstile 
m,  that  by  burning  this  clay  the  land  is  very  much  improved. 
r.  Danger  says : — "  Of  course  I  can  only  speak  to  the  fact.  A 
1,  which  I  have  found  quite  sterile^  on  which  this  process  has 
sn  used,  became  totally  changed^ 

Can  it  be  determined  by  Chemical  Analysis^  whether  burning 
will  be  efficacious  in  rendering  Clay  a  fertilizer ;  or  not  f 

Prom  the  preceding  remarks  it  follows  that  the  fertilizing 
sets  of  clay  mainly  depend  on  the  proportion  of  potash  wliich 
x>ntains  ;  and  as  any  good  analytical  chemist  may  determine  the 
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exact  quantity  of  potash  which  may  be  extracted  from  a  clay,  we 
possess  the  means  of  deciding^  at  once  whether  a  clay  is  likely  to 
be  efficacious  or  not.  The  advantages  which  result  from  a  pre- 
vious analytical  examination  become  most  conspicuous  when  we 
consider  that  the  trifling  expense  for  analysis  will  guard  the 
farmers  against  failures  and  loss  attending  the  investment  of  much 
money  and  labour  in  burning  soils  which  cannot  be  rendered 
more  fertile  by  this  operation.  Chemistry,  in  this  manner,  1 
have  no  doubt,  will  be  found  to  confer  material  benefits  on  thoie 
who  avail  themselves  of  its  aid. 

5.   What  are  the  reasons  of  the  failures  attending  overhmdngl 

Professor  Johnston  has  already  shown  that,  in  overbonniig  tbe 
constituents  of  clay,  they  are  rendered  less  soluble  than  when  pro- 
perly burnt.  My  own  experiments  fully  confirm  the  ProfesOTf 
observations.  Overbumt  clay,  I  have  found  further,  does  not 
absorb  so  much  ammonia  from  the  atmosphere  as  properly  bnnit 
clay,  which  is  easily  explained  by  the  diminisheo  porosity,  and 
consequently  diminished  absorptive  power  of  such  clays. 

A  portion  of  overbumt  clay  from  Huntstile  was  exposed  to  the 
atmosphere,  moistened  with  water,  for  two  months  and  thirteen 
days.  The  amount  of  ammonia  absorbed  by  the  clay  was  then 
determined  by  combustion  with  soda-lime.  219  grams  of  air- 
dry  clay  gave  0*155  grains  of  bi-chloride  of  platinum  and  ammo- 
nium, or  100  parts  furnished  only  0*008  per  cent,  of  ammonia. 
Moderately  burnt  clay  Mrill  absorb  double  the  quantity  of  ammo- 
nia from  the  atmosphere  which  will  be  absorbed  by  oyerbamt 
clay  under  precisely  the  same  circumstances.  The  causes  of  the 
failures  attending  overbuming  I  am,  therefore,  inclined  to  ascribe 
— 1.  To   the   mechanical    changes   clay  undergoes   in   burning. 

2.  To  the  chemical  changes  which  render  such  clays  less  soluble. 

3.  To  the  diminished  power  of  absorbing  ammonia  from  the 
atmosphere. 

6.   What  is  the  reason  that  Burnt  Clays  improve  especially 

Root-crops  f 

All  root-crops — such  as  turnips,  carrots,  swedes,  mangolds, 
potatoes,  &c. — require  much  potash  as  a  necessaiy  article  of 
food.  The  ashes  of  these  plants  contain  about  half  their  weight 
of  potash.  Mr.  Woodward  s  observation  that  root-crops  are  par- 
ticulary  benefited  by  burnt  clay  thus  receives  an  easy  ezplani^on 
from  the  mode  of  its  action,  which  I  have  endeavoured  to  explain 
in  the  preceding  pages. 

In  conclusion,  I  may  be  allowed  to  recapitulate  briefly  the 
principal  and  most  practical  facts  which  the  foregoing  inyestiga- 
tion  has  taught  me : — 
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1.  The  mechanical  changes  produced  on  clay  upon  burning:, 
which  by  no  means  are  unimportant^  nevertheless  do  not  suffi- 
ciently explain  the  fertilizing  effects  of  burnt  clay. 

2.  These  are  dependent  on  the  chemical  as  well  as  on  the 
mechanical  changes  both  produced  upon  burning  clay. 

3.  The  fertilizing,  effects  of  burnt  clay  are  mainly  dependent 
on  the  larger  amount  of  potash  which  is  liberated  from  the  inso- 
luble silicates  of  the  clay  in  the  process  of  burning. 

4.  Burnt  clay  contains  more  soluble  potash  than  the  same  clay 
unbumt. 

5.  Qay  after  burning  becomes  more  soluble  in  dilute  acids. 

6.  The  temperatinre  used  in  burning  clay  regulates  the  solu- 
bility of  clay  ;  too  intense  a  heat  renders  clay  again  less  soluble. 

7.  A  temperature  whereby  the  organic  matter  in  clay  soils  is 
merely  charred,  but  not  altogether  destroyed,  should  be  employed^ 
in  burning  clay  in  the  field. 

8.  Properly  burnt  clay  furnishes  a  larger  proportion  of  soluble 
potash  and  soda  than  clay  burnt  at  too  high  a  temperature. 

9.  In  burning  clay  similar  effects  are  produced  as  in  bare- 
fallow. 

10.  Clays,  originally  containing  a  large  proportion  of  unde- 
composed  silicates  of  potash  and  soda,  are  best  suited  for  burning. 

11.  On  the  contrary,  those  resembling  in  composition  pure 
pipe  or  porcelain  clays,  and  all  those  which  contain  mere  traces 
of  undecomposed  alkaline  silicates,  are  unfit  for  burning. 

12.  It  is  desirable  that  clay  which  is  intended  to  be  burnt 
should  contain  lime. 

13.  The  application  of  quick-lime  to  newly-bumt  clay  land,  or 
the  mixing  of  clay  with  lime  before  burning,  is  likely  to  be 
attended  with  much  benefit. 

14.  Overbumt  clay  does  not  absorb  so  much  ammonia  from 
the  atmosphere  as  properly  burnt  clay. 

15.  The  causes  of  the  failures  attending  oTerbuming  are 
due: — 

1.  To  the  mechanical  changes  which  clay  undergoes  in 
overbuming,  whereby  it  is  rendered  hard,  like  stone. 

2.  To  the  chemical  changes,  whereby  the  constituents  of 
clay  are  rendered  less  soluble. 

3.  To  the  diminished  porosity,  and  consequently  reduced 
absorptive  power,  of  such  clays. 

16.  Burnt  clay  improves  especially  turnips,  carrots,  potatoes, 
and  other  green  crops,  because  it  supplies  potash,  which  these 
crops  largely  require,  more  abundantly  and  more  readily  than 
unbunit  clay. 
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XXI. — On  Mismanaffement  of  Farm-Horses.  By  Finlay  Dun, 
jun.,  V.S.,  Lecturer  on  Materia  Medica,  &c.,  at  the  Edinburgh 
Veterinary  College. 

Prize  Report. 

There  are  certain  conditions  which  must  be  fulfilled  bj  man,  in 
order  to  preserve  the  domesticated  animals  under  his  charge  in 
proper  health  and  vigour.  These  conditions  consist  chiefly  in 
furnishing  them  with  a  sufficiency  of  good  food  and  pure  air,  and 
with  efficient  shelter  from  the  inclemency  of  the  weather.  The 
proper  fulfilment  of  these  conditions  constitutes  what  we  under- 
stand by  good  management,  whilst  the  neglect  or  violaticm  of  them 
constitutes  mismanagement. 

It  is  obvious  that  our  definition  of  mismanagement  applies  to 
every  error  in  the  management  of  all  the  domesticated  aninudi ; 
but  as  the  present  Report  is  restricted,  under  several  8ubdi\i8ions, 
to  the  ^Miseases  arising  from  mismanagement  of  farm-horses,"  we 
have  to  consider  the  subject  in  regard  to  them  alone,  and  under 
the  following  prescribed  heads : — 

1.  Insufficient  or  improper  food. 

2.  Overwork. 

3.  Insufficient  shelter. 

4.  Neglect  of  incipient  disease. 

5.  Want  of  medical  skill  in  professional  attendants. 

The  diseases  induced  by  bad  management  of  farm-horses  are 
numerous  and  occasionally  severe.     They  may  supervene  immedi- 
ately after  an  error  in  management  has  been  committed,  but  more 
frequently  spring  from  weakness  and  susceptibility  to  disease, 
produced  by  continued  neglect  or  error.     Thus,  a  single  inistanre 
of  abstinence  from   food,  or  exposure  to  rain  or  to  cold,  seldom 
produces,  in  a  healthy  animal,  any  permanent  evil ;  but  when  such 
instances  become  frequent,  they  soon  begin  to  develop  their  inju- 
rious consequences.     It  is,  therefore,  by  no  means  a  fair  critanoo 
of  any  system  of  management  to  say  that  it  must  be  good  because 
under  its  operation  disease  is  not  speedily  perceptible,  for  among 
the   lower   animals,  as  well   as    in    man,  mismanagement  may 
frequently  be  long  continued  before  its  bad  effects  become  at  all 
apparent.     Thus,   insufficient   food,  overwork,    and   insufficient 
shelter,  require  a  considerable  time    before  they  produce  even 
their  earliest  effects  ;  but  in  proportion  as  these  effects  are  slow 
and  imperceptible  in  their  development,  they  are  the  more  to  be 
dreaded,  on  account  of  the  ravages  they  may  make  before  being 
detected  or  arrested. 

Any  single  cause  of  disease  is  greatly  strengthened  by  the 
co-operation  of  other  causes.  For  example,  deficient  ventilation, 
or  want  of  cleanliness,  materially  agg^vates  the  evils  resulting 
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rom  hanger,  overwork,  or  exposure  to  wet  or  cold ;  and  again, 
'verwork  and  want  of  shelter  are  much  more  severely  felt  by  ill- 
ed  than  by  well-fed  animals.  Farther,  the  evil  effects  of  mis- 
oanagement  are  modified  by  conditions  inherent  in  the  animals 
hemselves.  Those  of  strong  and  vigorous  constitution,  of  hardy 
)reed,  or  mature  years,  are  less  affected  by  errors  in  manage- 
ment than  those  of  delicate  frame,  of  highly  artificial  breed,  or  of 
tender  years. 

But  although  in  favourable  circumstances,  and  in  certain 
ftnimals,  some  sorts  of  mismanagement  may  appear,  for  a  time, 
to  be  without  effect,  still  they  sooner  or  later  produce  evident 
injury,  disease,  and  loss,  and  thus  afford  the  strongest  possible 
evidence  of  both  the  sanitary  and  pecuniary  advantages  of  good 
management.  Indeed,  there  is  probably  no  method  by  which  the 
advantages  of  good  management  can  be  so  clearly  shown  as  by 
noting  the  evils  of  mismanagement.  Causes  of  disease,  previously 
unnoticed  or  disregarded,  are  thus  exposed  to  view,  and  their 
inmrious  influences  ascertained ;  attention  is  also  directed  to  the 
preventive  treatment  of  disease,  which  is  always  more  certain  and 
satisfactory  than  the  remedial  treatment,  besides  being  of  higher 
practical  value,  since  it  affects  numbers  rather  than  individuals, 
and,  when  properly  studied,  leads  to  the  adoption  of  extensive 
sanitary  improvements. 

But  without  further  preface  we  proceed  to  the  consideration 
of  the  first  head  of  the  present  Report. 

1.  Insufficient  or  improper  Food. —  The  subject  of  dietetics  is 
so  extensive,  and  the  topics  it  embraces  so  closely  connected  with 
each  other,  that  it  is  somewhat  diOicult  to  consider  the  questions 
of  insuflicient  and  improper  food  in  a  detailed  and  distinct  man- 
ner, without  making  some  preliminary  observations  on  food  in 
general.  We  shall,  therefore,  consider  the  subject  of  insuffi- 
cient and  improper  food  under  the  following  heads  : — (a)  The 
uses  of  food  and  the  general  effects  of  starvation  ;  {V)  the  quantity 
of  food  requisite  for  farm-horses  ;  {c)  the  division  of  food  into  two 
great  classes,  and  the  proportion  in  which  these  should  exist  in 
the  diet  of  the  horse ;  {d)  the  injurious  effects  of  insufficient  food 
(that  is,  food  defective  either  in  quantity  or  nutritivcness),  and  its 
influence  in  developing  disease  ;  {e)  the  evils  of  too  long  inter- 
vals between  the  times  of  feeding ;  and  (f)  the  diseases  induced 
by  improper  food,  by  excessive  quantity  and  unsuitable  quality 
of  food. 

(a)  Every  tissue  of  every  animal  is  constantly  undergoing  change 
and  decay.  Every  action,  physical  or  mental,  occasions  a  waste 
of  the  structure  immediately  concerned  in  the  production  of  that 
action.  Every  act  of  the  mind  causes  a  consumption  of  the  tissues 
of  the  brain,  and  every  contraction  of  a  muscle  renders  useless  and 
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effete  some  of  the  particles  of  that  muscle.  This  waste  prodaces 
a  constantly  recurring  demand  for  new  material.  At  definite 
intervals  this  demand  attracts  attention  by  exciting  the  sensatioo 
of  appetite  or  hunger ;  and  this  sensation  is  removed  and  the  d^• 
mand  satisfied  when  new  material  or  food  is  introduced  into  the 
body  in  sufficient  quantity  and  of  suitable  quality  to  repair  this 
waste.  In  such  circumstances  the  demand  and  the  supply  are 
justly  balanced.  When,  however,  the  supply  exceeds  the  demand, 
the  animal  increases  in  size  and  in  weight.  When,  on  the  other 
band,  the  demand  exceeds  the  supply,  when  the  amount  of  waste 
or  effete  m.itter  is  greater  than  that  which  the  animal  can  assimi- 
late from  its  food,  the  diet  is  insufficient,  and  loss  of  weight  and 
starvation  of  some  of  the  structures  of  the  body  socm  occur.  Bnt 
a  system  of  diet  may  vary  much  in  the  degree  of  its  insuflSciency. 
It  may  be  so  greatly  defective  as  speedily  to  cause  death,  or  lo 
little  defective  that  even  after  some  weeks  its  effects  are  scaroely 
apparent,  while  between  these  two  extremes  the  symptoms  and 
effects  of  the  error  are  of  all  degrees  of  intensity. 

When  the  animal  is  entirely  deprived  of  food,  the  weight  of  the 
body  speedily  decreases.     Those  tissues  suffer  first  which  are 
least  essential  to  life :  the  fat  disappears ;  by  and  by  the  mosdes 
shrink  and  waste  ;  then  the  bones  lose  weight ;  and  last  of  all,  the 
blood  becomes  so  small  in  quantity  and  so  impoverished  in  quality 
that  there  is  not  even  sufficient  nutriment  for  the  brain  and  other 
parts  of  the  nervous  system,  and  death  shortly  follows.     The  time 
that  animals  survive  total  abstinence  from  food  is  much  modi6ed 
by  circumstances.     When  in  good  condition  and  arrived  at  matn^ 
rity,  they  live  longer  than  when  lean  and  not  fully  grown.     When 
suppliecl  with  abundance  of  good  water  they  also  live  longer  than 
when  deprived  of  food  and  water.     Thus  man,  when  cTeprived 
altogether  both  of  food  and  water,  dies  in  eight  or  nine  days  ;  bnt 
with  plenty  of  pure  fresh  water,  life  is  often  sustained  for  nearly 
three  times  as  long.     In  similar  circumstances  a  horse  will  live 
about  the  same  time  as  a  man.     Such  extreme  cases  of  depriva- 
tion are,  however,  exceedingly  rare,  but  derive  g^reat  interest  from 
exhibiting  in  a  short  space  of  time,  and  in  the  greatest  intensity, 
evils  which  a  less  insufficient  system  of  diet  develops  only  after  a 
great  length  of  time,  and  in  a  much  less  aggravated  form.     The 
effects,  however,  though  differing  widely  in  degree,  are  essentiallj 
the  same  in  kind  ;  and  all  the  symptoms  of  insufficient  food,  aod 
the  diseases  to  which  it  tends,  depend  upon  the  fact  that  the  wast^ 
exceeds  the  supply. 

(b)  It  may  not  be  out  of  place  to  notice  briefly  the  quantity  of 
food  requisite  to  maintain  farm-horses  in  good  health  and  cimdi- 
tion.  Tills  is  modified  by  various  circumstances,  but  especially  by 
the  nature  and  amount  of  the  work  they  perform.     An  allowaiioey 
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aitable  during  the  spring  months,  and  when  the  work  is  pretty 
levere,  may  consist  daily  of  the  following  proportions  of  oats,  hay, 
lad  roots,  viz.  from  10  to  13  lbs.  of  oats,  at  40  lbs.  weight  per 
Misbel ;  14 lbs.  of  hay,  and  about  40  lbs.  of  steamed  turnips  or 
potatoes.  The  oats  should  be  bruised,  and  are  most  economically 
^ven  at  two  different  times — one  half  in  the  morning  and  the 
:>ther  half  about  noon.  It  contributes  much  to  the  condition  of 
hones  to  give  them  a  small  quantity  of  beans  along  with,  or  in- 
stead of,  a  part  of  their  oats.  Hay  and  other  fodder  should  always 
be  given  cut;  for,  by  such  preparation,  it  is  more  easily  masti- 
cated and  digested,  and  the  animal  is  thus  allowed  more  time  for 
rest.  In  some  parts  of  the  country  cut  straw  is  substituted  for 
hay,  especially  during  autumn  and  the  early  part  of  the  winter, 
but  such  a  substitution  diminishes  the  nutritiveness  of  the  diet. 
The  boiled  or  steamed  food  is  useful  for  keeping  the  bowels  in 
good  order.  It  should  be  mixed  with  chaff,  chopped  straw*  or 
meal-seeds,  and  with  a  handful  of  common  salt ;  and  part  should 
be  given  when  the  horse  returns  from  work  in  the  evening,  and 
the  remainder  an  hour  or  two  after. 

(c)  Food,  besides  being  insufficient  in  absolute  quantity,  is 
often  insufficient  from  containing  an  inadequate  supply  of  nutri- 
tive materials.  To  be  nutritive,  food  must  be  capable  of  forming 
healthy  blood,  and  of  building  up  the  various  animal  tissues.  All 
varieties  of  food  have  been  divided  by  Liebig  into  tvx)  great  classes 
— the  plastic  elements  of  nutrition^  and  the  elements  of  respiration. 
The  former  class  includes  substances  such  as  animal  and  vegetable 
fibrine,  albumen,  and  casein — the  latter,  substances  such  as  starch, 
gum,  sugar,  and  fat.  All  articles  of  the  former  class  contain 
nitrogen  or  azote,  and  are  hence  termed  nitrogenous  or  azotized 
substances.  On  the  other  hand,  the  articles  of  the  latter  class 
contain  no  nitrogen,  but  are  rich  in  carbon,  which  is  often  united 
with  the  elements  of  water ;  and  hence  they  are  termed  non-nitro- 
genous, non-azotized,  carboniferous,  or  hydrocarbons.  Substances 
of  these  two  different  classes  are  applied  in  the  animal  body  to 
very  different  purposes.  The  azotized  principles  are  employed 
for  repairing  the  waste,  and  adding  to  the  bulk  of  the  muscles  and 
all  the  more  highly  organized  tissues — they  are  the  flesh-produc- 
ing principles.  The  non-azotized  articles  of  food  are  consumed 
in  all  parts  of  the  body  to  support  the  animal  heat ;  they  are 
burned,  or  enter  into  chemical  union  with  the  oxygen  which 
eolers  the  blood  at  every  inspiration — they  cannot  form  blood  or 
flesh. 

Every  natural  system  of  diet,  and  every  system  adequate  to 
support  life,  contains  representatives  of  each  of  these  two  classes. 
In  milk,  the  azotized  principles  are  represented  by  the  casein,  and 
the  non-azotized  by  the  saccharine  and  oily  matters ;  and  so  also 
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in  the  food  of  adults  substances  of  each  class  are  natmallj 
mingled.  Animals  restricted  exclusively  to  azotized  food  soon 
become  unhealthy,  and  die  from  the  want  of  fuel  to  support  tbc 
animal  heat ;  while,  cm  the  other  hand,  those  fed  on  non-azotized 
food,  as  pure  starch,  gum,  or  sugar,  die  in  a  very  short  space  of 
time ;  dogs,  for  instance,  in  about  thirty  days.  In  such  cases 
death  occurs  in  about  the  same  time,  is  preceded  by  very  similar 
symptoms,  and  produced  much  in  the  same  way  as  when  no  food 
whatever  is  given.  After  confining  an  animal  for  some  days  to 
such  food,  the  nutrition  of  the  body  is  so  disturbed,  and  the 
powers  of  life  so  depressed,  that  death  speedily  occurs ;  nor  after  a 
certain  time  will  the  substitution  of  a  suiHcient  diet  be  of  any  avail. 

The   injurious  consequences  of  too  highly  azotized  food  are 
seldom  or  never  seen  amongst  farm -horses,  their  food  rarely  con- 
taining, for  any  length  of  time,  an  excessive  proportion  of  azotized 
matters.     The  injurious  effects  of  an  inadequate  proportion  of 
these  are,   however,  of  frequent  occurrence;  and  food  is  more 
often  insufficient  in  this  respect  than  from  being  defective  in  ab- 
solute bulk.     The  proportion  in  which  the  azotized  and  non- 
azotized  elements  should  exist  in  ihe  food  of  horses  employed  for 
ordinary  farm-work  should  be  one  of  the  former  to  five  or  six  of 
the  latter.    This  proportion  of  nitrogenous  principles  is  somewhat 
less  than  that  necessary  for  man,  and  somewhat  greater  than  is 
generally  present  in  the  food  either  of  cattle  or  sheep.     It  will, 
however,  be  found  to  be  the  proportion  in  which  these  two  sorts 
of  alimentary  principles  are  present  in  all  well-ordered  dietaries 
for  the  horse.     In  some  circumstances  it  may,  without  detriment, 
be  slightly  altered.     Thus,  horses  whose  work  is  light  will  main- 
tain their  condition  on  a  somewhat  less  proportion  of  nitrogenoos 
principles  than  that  above  stated  ;  while  those,  on  the  other  hand, 
whose  labour  is  severe  and  long  continued,  require  a  still  laig^ 
allowance.     Young  animals,  from  the  rapid  growth  of  all  their 
tissues,  also  require,  for  healthy  existence,  a  larger  proportion  of 
nitrogenous  principles  than  adults  ;  and  we  accordingly  find  these 
principles  forming  nearly  one  half  of  the  solid  ingredients  of  all 
sorts  of  milk. 

{d)  With  reference  to  man,  as  well  as  to  the  domesticated  ani- 
mals, errors  of  diet  are  common,  and  often  attended  by  serious 
evil  consequences.  Numerous  facts  and  statistics,  publisbec 
during  the  last  few  years,  show  that  the  continuance  of  a  deficient 
or  improper  diet  inevitably  produces  sickness  and  mortality,^  -and 
this  has  been  especially  observed  among  the  lower  classes  of  the 
community.  The  recorded  rates  of  mortality  in  years  of  famine 
are  always  far  above  the  average,  and  always  bear  a  ve|jy  close  relar 
tion  to  tlie  price  and  abundance  of  food,  and  especially  of  wheat.* 

*  Statistical  Journal  for  June,  1846— Paper  by  Mr.  Farr  on  the  InBoence  of 
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Such  statistics  are  of  great  value,  as  showing  the  influence  of  in- 
sufficient food  on  a  very  large  scale.  The  history  of  the  Royal 
Navy,  prior  to  the  end  of  last  century,  also  furnishes  corroborative 
fac'ts  on  this  subject.  Until  then  scurvy,  fevers,  dysentery,  and 
sloughing  ulcers  produced  incalculable  suffering  and  mortality, 
and,  in  the  words  of  Captain  Cook,  ".tremendous  calamities"  and 
**  depopulation  of  fleets."  By  the  introduction  of  a  sufficient  and 
well-selected  diet  the  crews  of  our  navy  have  been  almost  entirely 
freed  of  these  destructive  diseases.  "  In  1797,"  says  the  official 
report,  "the  victualling  was  changed,  greatly  improved,  and 
strictly  regulated ;  and  consequent  immediately  to  the  change  the 
health  of  the  seamen  improved  strikingly :  scurvy,  typhoid  fever, 
dysentery,  and  ulcer,  which  up  to  the  period  of  the  change  had 
produced  great  havoc,  be(  ame  comparatively  rare  in  occurrence 
and  light  in  impression."  * 

From  the  reports  of  prisons,  workhouses,  and  other  public 
institutions,  we  might  adduce  many  other  striking  instances  of 
disease  and  death  resulting  from  ill-regulated  diets.  What  has 
been  already  mentioned  will,  however,  suffice  to  show  that  an 
abundance  of  good  food  is  essential  to  the  health  of  man ;  and  if 
this  is  true  in  regard  to  man,  few  will  dispute  that  a  sufficiency 
of  food  is  equally  essential  to  the  health  and  well-being  of  the 
horse.  Indeed,  from  his  nature  and  the  laborious  services  ex- 
acted from  him,  the  injurious  influences  of  insufficient  food  are 
as  speedily  and  certainly  developed  in  him  as  in  man,  and  far 
more  speedily  and  certainly  than  either  in  cattle  or  sheep. 

By  insufficient  food  we  understand  food  insufficient  either  as  to 
quantity  or  as  to  nutritiveness  ;  and  in  the  following  pages  we 
shall  use  the  term  in  this  twofold  sense.  It  will,  however,  be 
obvious  from  the  preceding  remarks  that  these  two  forms  of  in- 
sufficient food  produce  similar  effects,  and  that  both  operate  in- 
juriously by  reducing  the  strength  and  general  vigour  of  the 
system.  Under  either  system  of  starvation,  horses  become  lean 
and  miserable  looking ;  their  bellies  flat,  and  their  quarters  thin 
and  angular ;  their  skins  adherent  to  their  ribs,  and  infested  with 
lice  and  other  vermin;  and  their  hair  rough  and  coarse.  Their 
strength  and  spirit  also  fail ;  they  are  unfit  even  for  moderate 
exercise,  and  are  dull  and  listless.  These  are  the  consequences 
of  insufficient  food  with  which,  on  account  of  their  comparatively 
frequent  occurrence,  we  are  most  familiar.  When,  however,  the 
defective  feeding  is  still  more  excessive,  or  of  longer  continuation,' 


Scarcities  and  High  Prices  on  the  Mortality  of  the  People  of  England,  vol.  ix.  p.  163 
zl  seq, :  Fifth  Keport  of  the  Registrar-General,  or  an  abstract  of  Uie  same  in  Combers 
'  Dietetics/  9th  edition,  p.  104. 

♦  Statistical  Keport  of  the  Health  of  the  Navy  for  the  years   1830-36  inclusive, 
p.  xiii. 
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or  when  its  injurious  consequences  are  aggravated  by  other  erron 
in  management,  it  leads  to  still  greater  evils,  some  of  which  may 
be  here  enumerated.  The  gradual  removal  of  the  fat  and 
shrinking  of  the  muscles  produce  extreme  emaciation;  the 
digestive  system  loses  its  tone  ;  and  diarrhoea,  and  even  dysenteiy, 
appear,  which  rapidly  reduce  the  fast-failing  strength.  The  blood 
is  thin  and  watery,  and  passes  through  the  walls  of  its  vessels, 
causing  serous  swellings  in  various  of  the  dependent  parts  of  the 
body,  as  in  the  limbs  and  about  the  sheath.  This  impoveriahed 
state  of  body  especially  favours  the  production  of  two  very  seriom 
diseases,  namely,  tubercular  consumption  and  glanders.  These 
aifectiohs  owe  their  origin  to  similar  causes :  their  existence  in- 
dicates a  deteriorated  and  vitiated  state  of  the  blood,  and  tbeir 
cure  is  all  but  hopeless. 

Tubercular    consumption   is    of    less  frequent    occnnence  in 
horses  than  either  in  the  human  subject  or  in  cattle,  and  is  xarelj 
seen  except  in  animals  in  which  there  is  a  strong  constitntiooal 
predisposition  to  it.     If  this  latent  predisposition  be  excited  in 
early  life,  the  disease   generally  attacks  the    mesenteric  glands 
and  mucous  follicles  of  the  small  intestines ;  these  become  en- 
larged, and  filled  with  unhealthy  pus  and  tubercular  matter ;  the 
lacteal  vessels  arc  unable  to  take  up  the  nutritive  portions  of  the 
food,  and  the  animal  dies  of  inanition.     In  advanced  life  the 
tubercular  deposits  are  more  abundant  in  the  organs  of  respiiar 
tion.     A  gluey  fibrinous  matter  appears  on  the  surface  of  the 
mucous  membrane  lining  the  air-cells  and  the  smaller  bionchii. 
The  more  fluid  portions  of  this  are  absorbed ;  and  there  remains 
a  greyish  yellow,  cheese-like  mass,  incapable  of  organization,  and 
containing  numerous  gi'itty  inorganic  particles.     After  a  variable, 
but  generally  considerable  time,  these  tubercles  run  on  to  un- 
healthy suppuration ;  large  portions  of  the  lungs  become  quite 
inadequate  to  the  performance  of  their  functions;  the  quantity 
of  the  circulating  fluids  is  lessened  by  diarrhoea  and  dropsical 
effusions,  and  death  results  from  extreme  exhaustion.     It  is  stated 
by  Dr.  Alison  that  the  causes  of  pulmonary  consumption  and 
scrofulous  diseases  "may  be    all  ranked  together    as    causes  of 
debility  acting   permanently  or   habitually  for  a   length   of  time, 
although  not  so   powerfully  as   to    produce   sudden   or   violent 
effects."*     But  there  arc  few  more  powerful  causes  of  debility 
than  imperfect  nourishment,  and  therefore  we  can  scarcely  den] 
its  great  influence  in  contributing  to  develop  these  intractable 
dlseas(^s.     Indeed,  it  is  well    known  that  such  diseases  are  re 
markably  (common  amongst  badly- fed  ])ortions  of  the  population 
and  that  even  amongst    the  most  healthy  inmates  df    prisons  a 

*  Watson's  Principles  and  Practice  of  Physic,  3rd  edition,  vol.  i.  p  803. 
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scanty  diet  has  prcxluced,  after  some  time,  glandular  enlarge- 
nentt  of  the  neck  and  other  symptoms  of  struma,  which  entirely 
iisappeared  when  the  prison  discipline  was  somewhat  relaxed, 
ind  the  nutritiveness  of  the  diet  increased.* 

Causes  which  in  other  animals  give  rise  to  consumption 
Generally  produce  in  the  horse  glanders  and  farcy.  These  dis- 
eases are  essentially  the  same ;  they  are  induced  by  similar 
muses,  characterized  by  similar  post-mortem  appearances,  pass 
imperceptibly  into  one  another,  generally  co-exist  in  fatal  cases, 
and  are,  in  short,  but  two  different  stages  of  the  same  constitutional 
malady.  As  induced  by  insufficient  or  bad  food,  farcy  usually 
appears  first,  and  may  continue  for  some  time  before  any  symptoms 
of  glanders  present  themselves.  Both  diseases  depend  upon  a 
vitiated  condition  of  the  blood.  This,  in  the  first  instance,  causes 
irritation  and  unhealthy  inflammation  of  the  absorbent  glands 
and  vessels,  which  become  swollen  from  the  deposition  of  lymph 
and  the  inflammation  of  their  valves.  The  emision,  however,  is 
of  a  morbid  character^  and  after  some  time  runs  oh  to  suppura- 
tion ;  the  skin  overlying  the  part  is  removed  by  ulceration,  and 
thus  farcy-buds  are  formed.  The  poison  is  carried  by  the  blocnl 
to  all  parts  of  the  body,  and,  under  certain  circumstances,  rapidly 
reproduces  itself.  Tubercles  and  unhealthy  pus  are  depositeil 
in  all  the  lymphatic  glands  and  in  the  substance  of  the  lungs« 
The  functions  of  digestion  and  assimilation  are  imperfectly 
performed,  and  the  blood  becomes  so  impoverished  and  vitiated 
as  to  be  unfitted  for  the  nutrition  of  the  body.  Ulcerations  ap- 
pear on  the  mucous  membrane  of  the  nostrils,  which  is  attacked 
on  account  of  its  high  vascularity  ;  for  those  parts  first  undergo 
disintegration  which  require,  for  their  healthy  existence,  the 
largest  amount  of  blood.  The  time  which  elapses  between  the 
first  development  and  the  fatal  termination  of  glanders  is  exceed-** 
ingly  variable,  being  sometimes  a  few  weeks,  and  sometimes 
even  years.  With  judicious  management  and  feeding,  a  glandered 
horse  may  sometimes  continue  fit  for  work  for  a  very  long  time ; 
but  the  action  of  any  debilitating  cause  calls  forth,  with  unre- 
strained force,  the  latent  disease,  and  hastens  on  the  inevitably 
fatal  result.  All  influences  which  deteriorate  the  general  health 
or  vitiate  the  integrity  of  the  system  must  be  considered  as  causes 
of  glanders.  It  sometimes  follows  influenza,  strangles,  diabetes, 
and  other  debilitating  diseases,  and  is  notoriously  the  scourge  of 
badly-managed  stables.  Three  of  its  most  frequent  causes  form 
three  several  heads  of  this  essay,  viz.  insufficient  food,  over- 
work, and  bad  shelter ;  and  all  three,  as  indeed  all  other  causes 
oi  the  diseiase,  so  act  as  to  reduce  the  powers  of  life  below  their 
natural  healthy  standard. 

*  Watson's  Priuciples  and  Practice  of  Physic,  3rd  edition,  vol.  L  p.  205. 
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Insufficient  fcxxl  frequently  causes  functional  diseases  of  the 
digestive  system.  It  produces  atony,  weakness,  and  pen'erted 
secretion,  and  is  tlius  a  common  cause  of  indigestion,  acidity,  and 
occasionally  of  colic.  It  favours  the  development  of  intestinal 
worms,  and  by  inducing  hunger,  or  impairment  of  the  functions 
of  digestion,  sometimes  gives  rise  to  crib-biting  and  wind-sucking. 

There  is  no  age  at  which  animals  are  exempt  from  the  evils  of 
insufficient  food,  but  there  are  certain  ages  at  which  they  soffier 
more  frequently  and  severely  than  at  others.  Thus  the  conse- 
quences of  a  scanty  diet  are  more  speedily  produced,  more 
aggravated  and  lasting,  in  very  old  and  in  young  animals  than  in 
adults,  and  the  reason  is  obvious.  In  old  ag^  the  powers  of 
assimilation  are  often  considerably  impaired,  waste  is  rapid, 
strength  beginning  to  decline,  and  health  and  vigour  can  only  be 
maintained  by  abundance  of  well-chosen  nutriment;  while  in 
youth  there  is  a  twofold  demand  for  new  materials,  which  are 
required  at  this  time  not  only  for  repairing  the  waste  of  all  the 
tissues,  but  also  for  increasing  their  bulk.  This  twofold  con- 
sumption of  aliment,  with  the  want  of  strength  to  resist  depressing 
influences,  sufficiently  accounts  for  the  marked  effects  of  de- 
fective feeding  on  horses  previous  to  maturity. 

When  insufficient  food,  as  is  too  often  the  case,  occurs  in 
connection  with  other  errors  of  management,  its  evil  conse- 
quences become  immeasurably  increased.  When  insufficient 
quantity  co-exists  with  bad  quality  of  food,  its  effects  are  pro- 
duced with  ten -fold  rapidity  and  certainty.  Irritation  of  the 
alimentary  canal,  as  indicated  by  dlarrhcea  and  colic,  is  amongst 
the  earliest  consequences  of  this  two-fold  error.  In  such  cases 
irritation  of  the  kidneys  is  also  often  induced,  and  this,  with  an 
impoverished  state  of  the  blood,  sometimes  gives  rise  to  diabetes. 
Insufficient  food  greatly  aggravates  the  evils  of  bad  shelter  and 
exposure  to  rain  and  cold ;  it  increases  their  tendency  to  induce 
catarrhs,  pulmonary  affections,  ophthalmia,  rheumatism,  and  such 
like  diseases,  hy  reducing  the  vigour  of  the  body  and  its  power 
to  resist  disease  ;  while,  in  connection  with  want  of  cleanliness, 
it  is  a  fertile  cause  and  great  aggravation  of  mange,  grease,  and 
other  skin  affections. 

In  fine,  insufficient  food  is  sometimes  an  exciting,  but  still 
more  frequently  a  predisposing,  cause  of  disease.  It  induces  a 
debilitated  and  deteriorated  state  of  the  system,  which  resists  ill 
the  ordinary  exciting  causes  of  disease,  favours  the  transmission 
of  contagious  disorders  and  the  development  of  latent  maladies, 
and  lessens  in  all  patients  the  hope  of  a  speedy  and  favourable 
recovery.  The  evil  consequences  of  a  scanty  diet  often  remain 
long  after  the  error  has  been  amended.  All  animals  lose  con- 
dition much  faster  than  tliey  can  gain  it.     Tlius,  if  the  food  of  a 
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ow  be  deficient  for  one  day,  the  milk  is  reduced  in  quantity  for 
everal  days.  Again,  a  starved  colt  often  bears  about  with  him 
[>r  months,  and  even  years,  the  unmistakeable  evidences  of  an 
ll-judged  economy  in  his  early  diet.  It  requires  long  good 
ceding  to  get  him  into  condition,  and  he  is  in  general  less  easily 
Lept  in  condition  than  a  horse  well  fed  from  his  birth.  Such 
acts  show  the  great  importance  of  supplying  horses  with  a  sufTi- 
iency  of  food  at  all  times,  and  any  sort  of  management  which 
iverlooks  or  ignores  this  fact  must  be  inconsistent  with  the  health 
»f  the  animals  and  with  the  best  interests  of  the  proprietor. 

{e)  Before  passing  to  the  consideration  of  improper  food  we 
(hall  briefly  notice  an  error  in  the  dieting  of  farm-horses  which  is 
infortunately  very  widely  prevalent.  It  is  this :  much  too  long 
in  interval  is  often  allowed  to  intervene  between  the  times  of 
Feeding.  The  animals  are  frequently  worked  for  six  hours  con- 
lecutively,  and  during  this  time  receive  no  food  whatever.  Such 
\  practice  is  very  prejudicial  to  the  health  of  horses,  preventing 
ibeir  being  kept  in  good  condition,  rendering  them  prone  to 
iebilitating  diseases,  and  especially  liable  to  colic  and  almost  all 
diseases  of  the  digestive  system.  The  natural  habits  of  the  horse 
aoid  the  conformation  of  his  digestive  system  show  that  he  has 
neither  been  intended  nor  is  adapted  to  suffer  such  long  fasts. 
When  at  liberty  he  eats  during  twenty  of  the  twenty-four  hours, 
and  the  smallness  of  his  stomach  clearly  indicates  the  necessity  of 
supplying  him  with  food  at  frequent  short  intervals.  Farm- 
horses  should,  therefore,  be  fed  every  four,  or  at  most  every  five 
hours ;  and  if  there  be  a  longer  interval  between  the  regular 
times  of  feeding,  an  intermediate  meal  should  be  given.  This 
may  conveniently  consist  of  a  cake,  either  of  bean-meal,  or  of  a 
mixture  of  bean  and  oatmeal.  A  pound  weight  of  this,  kneaded 
up  with  water  and  sufficiently  fired,  may  be  given  to  each  horse ; 
and  for  the  field  or  road  such  food,  when  compared  with  hay  or 
corn,  has  the  great  advantage  of  being  speedily  eaten,  of  affording 
much  nutriment  in  a  conveniently  concentrated  form,  and  of 
being  little  liable  to  be  wasted.  The  author  is  acquainted  with 
several  farmers  who  give  these  cakes  whenever  the  work  is  severe 
and  the  hours  long,  and  all  of  them  agree  that  their  horses  are 
now  in  much  better  heart  and  condition,  and  less  frequently 
attacked  by  indigestion  and  colic,  than  they  were  when  subjected 
to  protracted  abstinence  and  without  any  intermediate  meal. 

(/)  Food  may  be  improper  on  account  of  excess  of  quantity, 
over-nutritiveness,  or  bad  quality ;  and  under  these  several 
heads  we  purpose  noticing  the  subject  of  improper  food. 

An  excessive  quantity  of  food  consumed  at  one  time  is  very  apt 
to  produce  immediate  bad  consequences,  as  colic,  enteritis, 
laminitis,  and  occasionally,  from  the  great  distension  generally 
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present  in  such  cases,  rupture  cither  of  the  stomach  or  intestiiwi 
Affections  of  this  sort  frequently  occur  amongst  farm-bonei, 
from  the  large  quantity  of  food  consumed  after  protracted  abitir 
nencc,  or  from  their  getting  loose  during  the  night  and  gaining 
access  to  the  contents  of  the  corn-chest.  In  such  cases  food  ii 
consumed  to  an  amount  so  unusually  large  that  it  is  only  very  ptF 
tially  digested  ;  in  this  case  it  soon  undergoes  chemical  change,  tad 
becomes  a  source  of  irritation,  and  the  intestines  endeavour  to 
relieve  themselves  of  their  load  by  those  violent  spasmodic  con- 
tracticms  which  form  the  characteristic  S3rmptomt  of  colic  The 
irritation,  however,  is  sometimes  so  excessive  that,  unless  natanl 
or  artificial  aid  be  afforded,  inflammation  is  set  up.  Frequentlj, 
too,  the  sensitive  and  vascular  laminsB  of  the  feet  become  iiH 
flamed,  constituting  laminitis^  or  acute  founder.  The  prodactioB 
of  this  disease  by  excessive  eating  is  generally  accounted  for  bj 
the  doctrine  of  metastasis,  or,  in  other  words,  by  supposing  that 
the  irritaticm  of  the  alimentary  canal  is  transferred  to  the  feet 
in  this,  as  in  many  other  cases  in  which  metastasis  is  said  to 
occur,  there  is,  however,  no  actual  transference  of  the  diseaie 
from  one  part  to  another,  but  merely  an  extension  of  the  diseaie 
from  its  original  seat  to  parts  of  similar  structure,  connected  bj 
continuity  or  contiguity  of  surface.  And  hence  we  find  that,  in 
cases  of  the  rapid  ingestion  of  large  quantities  of  food,  the  ron- 
sequent  irritation  of  tlie  alimentary  canal  extends  to  the  lamins 
of  the  foot,  on  account  of  their  being  endowed  with  great  vascn- 
larity  and  sensibility. 

Amongst  the  lower  animals  the  evils  of  continued  exeesnct 
quantity  of  food  are  sometimes  conjoined  with  those  of  insaffi- 
cient  nutritiveness.  Colts  fed  exclusively  on  straw,  as  is  too 
frequently  the  case  during  winter,  often  afford  examples  of  the 
combined  effects  of  both  errors.  Straw  contains  so  small  a  pro- 
portion of  nutritive  material  that  exceedingly  large  quantities  of  it 
must  be  consumed  in  order  to  supply  the  waste  of  the  system* 
The  usual  consequences  of  such  feeding  are,  a  gradual  enlarge- 
ment of  the  abdomen,  and  the  production  of  what  is  significandy 
termed  a  pot-belly.  The  overloaded  intestines  press  forwardi 
upon  the  diaphraj^m,  and,  by  thus  lessening  the  cavity  of  the 
chest  and  interfering  with  the  respiratory  movements,  unfit  the 
animal  for  active  exertion.  From  the  overworked  condition  of 
the  digestive  organs,  indigestion  and  colic  are  also  apt  to  occur. 

Excessive  quantity  of  highly  nutritive  food  leads  especially  to 
plethora,  weed,  surfeit  and  other  cutaneous  eruptions,  as  well  ai 
to  obesity  and  enlargement  of  tlie  liver.  Blood  is  manufactured 
in  larger  quantity  than  can  be  conveniently  disposed  of;  and  this 
plethoric!  stJitc  of  body  predisposes  to  affections  of  an  acutely  in- 
ilammatory  ty])e,  to  apoplexy,  and  to  other  diseases  of  the  brain. 
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the  superabundant  quantity  and  rich  quality  of  the  circu- 
fluids,  irritation  and  inflammation  of  the  absorbent  vessels 
ands  are  often  produced,  constituting^  the  disease  termed 

This  is  especially  apt  to  occur  in  plethoric  subjects  when 
w^ork  is  less  severe  than  usual ;  and  hence  we  find. that  the 
majority  of  cases  of  weed  follow  a  day  of  rest.     In  somie 

an  excessive  growth  of  the  fatty  tissues  is  the  consequence 
h  high  feeding.  In  man  a  corresponding  condition  is  con- 
d  disease,  is  termed  polysarcia,  and  often  leads  to  serious 
gements  of  important  organs.     In  the  horse,  however,  it 

causes  actual  disease,  but  alwayis  unfits  the  animal  for 

exertion.  Horses  fed  for  a  length  of  time  on  large  quantities 

ti  and  stimulating  food  are  very  liable  to  enldrgemeht  of  the 

Such  food  requires  for  its  proper  digestion  very  large 
ities  of  bile ;  and  to  meet  this  constant  excessive  demand 
irer  gradually  becomes  increased  in  size  ;  affording  ia  good 
ation  of  the  general  rule,  applicable  to  all  the  organs  and 
s  of  the  body,  that  the  more  a  part  is  exercised  the  more 
Y  is  it  developed.  From  the  stimulating  nature  of  their 
brewers'  and  distillers'  horses  in  particular,  are  very  fre- 
ly  aflfected  with  enlargement  of  the  liver ;  and  I  have  met 
^veral  cases  in  which  the  enlargement  and  softening  of  that 

were  so  great  as  to  cause  rupture  and  death, 
ad  is  occasionally  given  to  farm-horses  in  a  state  of  bad 
vation.  The  common  error  of  this  nature  is  the  use  of  heated 
isty  oats  or  hay.  Such  food,  by  irritating  the  intestines, 
gives  rise  to  indigestion  and  diarrhoea ;  or,  by  stimulating 
idneys,  produces  diuresis  and  diabetes.  When,  from  bad 
rvation  or  other  causes,  food  is  of  a  very  defective  quality, 
orms  for  some  time  the  whole  or  a  great  portion  of  the  diet, 
Lses  all  those  evils  above  noticed  as  resulting  from  insufh- 
food.  Food,  although  of  perfectly  sound  and  good  quality, 
apable  of  forming  healthy  chyle  and  blood,  sometimes  dis- 
s  with  horses  from  its  being  entirely  different  from  that  to 
I  they  have  been  accustomed.  It  is  frequently  observed, 
sample,  that,  when  farm-horses  are  put  upon  winter  food, 
imips  cause  at  first  colic  and  derangements  of  the  digestive 
n.  And  again,  bean  and  pea  straw,  which  is  much  used  as 
T  in  some  districts,  is  exceedingly  apt  to  cause  colic,  unless 
jt  given  very  sparingly ;  and  yet,  after  a  time,  most  horses 
irge  quantities  of  it  with  impunity.  There  are,  however, 
[jular  sorts  of  food  which  always  disagree  with  sonie  horses, 
o  which  they  appear  never  to  become  habituated.  I  have 
n  horses  which  were  invariably  seized  with  violent  fits  of 
whenever  they  ate  a  small  quantity  of  turnips,  while  others 
similarly  affected  by  eating  either  bean  or  pea  straw.     Such 


{• 


524  On  Mismanagement  of  Farm-Har$eM. 

cases  can  only  be  accounted  for    on  the  supposition  that  the  I  ' 
stomach  and  intestines  become  after  a  time  accustomed  to  tbe  I 
stimulus  of  one   particular  sort  of  food,  which  the  alimentarj  1^ 
secretions  soon  become  peculiarly  adapted  to  digest.     If  foodot  1. 
an  entirely  different  sort  be  substituted,  some  time  is  reqniid 
before  the  digestive  system  responds  perfectly  to  its  stimalittjOr 
the  secretions  become  fitted  for  its  easy  and  speedy  digestioB. 
In  a  few  exceptional  cases,  in  animals  of  peculiar  constitatioD, 
and  in  regard  to  partic^ular  articles  of  food,  this  adaptation  to  the 
change  of  food  docs  not  occur  at  all,  or  only  very  tsirdily. 

Before  leaving  the  important  subjects  of  insufficient  and  im- 
proper food  we  shall  briefly  recapitulate  the  following  pracdol 
conclusions,  deducible  from  the  various  subdivisions  we  have 
adopted  in  the  consideration  of  the  present  head.  To  preserve 
farm-horses  in  health  and  vigour,  their  food  must  be  of  sufBcient 
quantity  and  nutritivcness  ;  it  must  be  given  at  short  intervals;  it 
must  not  be  too  large  in  quantity,  or  too  rich  in  quality ;  it  must 
be  in  good  preservation  ;  and  it  must  be  changed  only  with  gicit 
care,  and  by  slow  degrees. 

2.  Overwork. — Farm-horses,  as  a  class,  are  not  so  frequently 
overworked  as  some  sorts  of  horses.  Tlieir  work  is  constant,  but 
slow  ;  and  the  hours  of  labour,  although  occasionally  too  longi 
are  on  the  whole  tolerably  regular.  Tlieir  diet  also,  in  most  of  the 
best-farmed  districts  of  the  country,  is  liberal ;  and  considerable 
care  is  paid  to  their  general  comfort.  Under  such  management 
the  horses  arc  vigorous  and  healthy ;  and  although  tlieir  work  may 
occasionally  for  a  short  time  be  severe,  and  the  times  of  labour 
too  protracted,  still  in  adult  seasoned  horses  this  seldom  of  itsdf 
gives  rise  to  disease.  Very  different,  however,  is  the  case  where 
the  animals  arc  habitually  overworked,  especially  when  at  the 
same  time  subjected  to  a  deficient  system  of  diet,  bad  housing,  or 
the  breathing  of  impure  air.  In  such  circumstances,  overwork 
speedily  and  certainly  reduces  the  strength  and  vigour,  and  be- 
comes the  exciting  cause  of  some  diseases,  and  the  predisposing 
cause  of  others;  the  evil  consequences  induced  occasionally 
occurring  during  the  undue  exertion,  but  more  frequently  some 
time  after. 

Amongst  the  most  common  and  certain  consequences  of  over- 
work are  general  depression  of  the  vital  energies  and  loss  of 
natural  vivacity  and  of  condition.  Loss  of  condition  renders  the 
hors(;  very  liable  to  galls  from  the  collar  and  saddle,  which  art 
cured  with  diflTicultv,  from  the  small  amount  of  muscle  am' 
adipose  tissue  covering  the  b(mes,  and  from  continuance  of  the 
hard  work.  The  exhaustion  engendered  by  overwork  powerfully 
prcdis])oses  to  many  diseases.  Inflammation  of  the  various  parts 
of  the  pulmonary  apparatus,  ophthalmia,  and  glanders,  arc,  cteteris 
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t$^  more  frequent  visitants  of  stables  where  horses  are  over- 
xl  than  where  the  work  is  moderate  and  judiciously  regu- 
And  when  disease  attacks  the  overworked  horse,  his 
tated  state  of  body  often  leads  to  untoward  complications, 
eres  with  the  action  of  necessary  remedies,  diminishes  the 
:y  of  the  vis  medicatrix  natures^  retards  recovery,  and  hastens 

• 

e  limbs  of  the  horse  exhibit  most  exquisite  arrangements  of 
and  curious  modifications  of  structure ;  powerful,  solid,  and 
Iding  levers  ;  muscles  condensed  into  the  smallest  bulk  con- 
t  with  strength,  or  replaced  by  ligaments  and  tendons,  of 
compact  and  denser  structure,  and  of  untiring  vigour ;  car- 
ious pads  beautifully  adapted  for  sustaining  pressure  and 
ting  concussion ;  joints  whose  perfect  form  excites  the 
ation  of  the  most  accomplished  mechanicians,  and  from  the 
of  which  they  have  derived  several  valuable  contrivances  ; 
tensively  distributed  apparatus,  to  elaborate  and  contain  an 
uid  for  lubricating  this  wonderful  machinery,  for  preventing 
»n  in  joints  and  facilitating  motion  of  tendons ;  and  at  the 
)f  all,  supporting  the  whole  weight  of  the  frame,  and  often 
ed  to  violent  concussion,  an  agglutinated  mass  of  hair,  form- 
le  strong,  inelastic,  non-vascular,  and  insensible  hoof,  and 
ing  perfect  protection  to  the  highly  vascular  and  sensitive 
ares  contained  within  it. 

t  although  this  locomotive  apparatus  is  of  great  strength,  and 
*d  to  sustain  with  impunity  a  great  amount  of  exertion,  yet  it 
^n  quite  inadequate  to  those  tasks  of  strength  or  fleetness  to 

it  is  sometimes  subjected,  in  ministering  to  the  avarice, 
,  or  pleasures  of  man.     Indeed,  there  is  scarcely  a  disease 

extremities  which  is  not  produced  either  directly  or  indi- 

by  excessive  or  long- continued  overwork, 
violent  exertions  the  bones  are  sometimes  fractured,  parti- 
yr  the  bones  of  the  fetlock ;  but  this  seldom  occurs  except 
y  more  rapid  work  than  usually  falls  to  the  lot  of  farm- 
{.  Laceration  of  muscular  fibre  is  occasionally  met  with, 
est  illustration  of  this  occurs  in  the  disease  generally  termed 
^er-slip,  which  consists  in  a  tearing  of  some  of  the  muscular 

of  the  antea  or  postea  spinatus,  or  the  teres  extemus — 
es  lying  on  the  outer  part  of  the  shoulder-blade.     We  shall 

this  accident  somewhat  in  detail,  as  it  does  not  seem  to 
attracted  that  attention  which  it  deserves.  It  appears  to 
)re  common  in  Scotland  than  in  England.  It  generally 
i  in  young  horses,  shortly  after  they  are  put  in  the  plough, 
)lder  animals  not  previously  accustomed  to  such  work.  The 
[uence  is,  that,  from  a  false  placing  of  the  feet,  and  the  horse 
hurried  on  by  his  companion,  the  muscles  oif  the  shoulder 
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are  brought  into  sudden  and  violent  action,  and  rupture  of  some 
of  the  minute  muscular  fibres  takes  place.  The  animal  (allt 
lame,  but  the  lameness  is  often  scarcely  perceptible.  The  muscles 
affected,  being  kept  in  a  state  of  inaction,  become  atrophied  or 
wasted,  to  such  an  extent  that  the  spine  and  tubercle  of  the 
scapula  are  often  felt  quite  distinctly,  and  the  bone  seems  in  close 
contact  with  the  skin.  From  this  wasting  of  the  muscles  which 
keep  the  shoulder-joint  in  its  position,  it  is  thrown  outwards  at 
every  step,  giving  the  animal  a  rolling,  unsteady  gait.  The  treat- 
ment of  such  cases  consists  at  first  in  rest,  and  subsequoitly  io 
gentle  and  gradually  increasing  exercise.  The  applicaition  of  a 
blister  may  sometimes  be  advisable. 

Strains  of  the  tendons  of  the  fore-leg  are  a  very  common  conse- 
quence of  overwork.     The  disease,  as  met  with   in  farm-horses, 
generally  occurs  first  in  the  metacarpal  ligament,  just  above  its 
insertion  into  the  tendo-perforans.     From  exposure  to  undue  ten- 
sion, several  of  the  fibres  of  this  important  ligament  are  torn,  and 
great  pain  is  in  consequence  felt,  whenever  the  limb  is  extended, 
as  when  the  foot  is  placed  on  the  ground.     Unless  the  animal  be 
prevented  from  using  the  limb,  much  inflammation  takes  place, 
and  also  effusion,  which,  by  separating  the  fibres  of  the  ligament 
from  each  other,  deflects  them  from  their  straight  course,  thus 
producing  at  the  same  time  thickening  and  shortening  of  tlie 
limb.     From  the  excessive  pain,  and  the  endeavours  to  relieve 
the  strained  ligament  as  much  as  possible,  undue  stress  is  fre- 
quently thrown  on  other  parts  of  the  limb ;  and  hence,  when  a 
horse  is  still  kept  at  work,  the  perforans  tendon  and  suspensory 
ligament  soon  become  also  involved.     The  tendo-pcrforans  is  also 
liable  to  strain,  lower  down  in  its   course,  near  its  insertion  into 
the  bone  of  the  foot,  and  just  where  it  passes  over  the  navicular 
bone.     From  injury  done  to  this  part  of  the  tendon  it  becomes 
inflamed,  the  inflammation  extending  to  the  bursse  lying  within 
the  tendon,  and  subsequently,  in  more  aggravated  cases,  to  the 
bone  itself.     Friction  is  produced  by  impaired  synovial  secretion, 
and  roughening  of  the  opposing  surfaces  by  effusion ;  and  this 
gives  rise  to  a  very  characteristic  sort  of  lameness,  a  short,  trip- 
ping, yet  careful  gait,  a  peculiar  method  of  standing  with  one  foot 
projected,  a  wasting  of  the  muscles  of   the  shoulders,  upright 
pasterns,  and  a  red,  inflamed  appearance  of  the  sole,  especially 
round  the  {)ointof  the  frog.     In  short,  the  animal  is  groggy.     He 
is  affected  by  navicular  disease,  a  disease  so  common  as  to  be 
familiar  to   every  one  having  the    most  limited    experience   in 
horseflesh. 

But  besides  diseases  of  the  Ixmes,  muscles,  and  tendons  of  the 
extremities,  overwork  also  produces  diseases  of  the  tissues  of  the 
joints  and  of  the  feet.     Subjecting  animals  whose  limbs  are  nok 
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of  the  strongest  conformation  to  continued  hard  work,  often  gives 
rise  to  diseases  of  the  joints,  by  causing  undue  friction.  To 
relieve  this  friction  an  unusually  large  quantity  of  synovia  is 
poured  out,  as  in  bog-spamn.  This  palliation  of  the  evil  is  often, 
however,  insufficient ;  the  friction  still  continues,  inflammation 
extends  from  the  synovial  fringes  to  the  cartilages ;  and  this 
occurring  in  the  hock,  or  in  any  of  the  larger  joints,  eventually 
renders  the  animal  useless.  Friction  occurring  between  tendons^ 
or  between  a  tendon  and  any  other  tissue  over  which  it  moves, 
gives  rise  to  wind-galls^  the  most  unfailing,  although  certainly  not 
the  most  serious,  consequence  of  hard  work.  They  consist  in 
puffy  swellings  of  the  synovial  bursae,  or  bags  placed  to  facilitate 
motion  between  different  parts  of  the  limb.  They  are  usually 
found  about  the  fetlock,  and  generally  in  connection  with  the 
bursae,  between  the  tendo-perforans  and  tendo-perforatus,  or 
between  the  tendo-perforans  and  suspensory  ligament.  Although 
various  diseases  of  the  foot  appear  in  connection  with  over- 
work, still  they  cannot  be  considered  as  depending  upon  it 
alone,  but  are  rather  induced  by  its  co-operation  with  other 
causes,  such  as  peculiar  formation  of  the  feet,  or  improper 
shoeing.  In  connection  with  these,  overwork  is  a  fertile  cause 
of  corns,  and  also  of  contraction.  Its  influence  in  producing 
laminitis  will  be  noticed  presently. 

The  evils  of  overwork  are  very  remarkable  in  young  horses,  that 
is,  in  animals  below  the  age  of  five  or  six,  because  their  strength 
and  power  of  endurance  are  not  so  great  as  in  adult  life,  and  their 
bones,  muscles,  and  all  other  structures  are  still  growing  rapidly, 
and  want  firmness  and  solidity.  On  this  account,  hard  work,  or 
any  other  depressing  agent,  produces  its  effects  more  speedily  and 
certainly  before  than  after  maturity.  In  some  parts  of  the  country 
it  is  the  practice  to  put  horses  to  work  much  too  young,  often 
many  months  before  they  are  three  years  old.  Those  who  adopt 
this  practice  generally  advocate  it  on  the  principle  that  the 
animals  require  exercise,  and  that  such  exercise  is  beneficial  to 
their  growth.  This  is  certainly  undeniable ;  but  the  exercise  to 
which  the  young  horse  is  subjected  is  constant  unremitting  toil, 
and  not  the  healthful  beneficial  exercise  which  he  requires,  and 
which  he  would  naturally  take.  In  consequence  of  such  mis- 
management, when  the  animal  is  five  years  old,  instead  of  being 
healthy,  vigorous,  well-formed,  and  full  of  animation,  he  is  a 
miserable,  jaded,  worn-out,  dull,  and  spiritless  creature ;  his 
limbs  weak,  and  probably  mis-shapen  from  injudicious  wiear  and 
tear ;  his  spirit  crushed  by  the  hard  usage  received  in  urging  him 
to  tasks  to  which  his  strength  was  unequal ;  and  if  not  absolutely 
unsound,  his  debilitated  constitution  renders  him  an  easy  victim 
to  many  serious  diseases.     In  short,  from  an  ill-judged  economy. 
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too  often  the  cause  of  such  mismanagement,  a  few  months'  woik 
is  gained  at  the  expense  of  years  of  good  service,  and  a  usefal 
animal  is  virtually  rendered  aged  before  reacliing  maturi^ ;  for 
certain  it  is  that  undue  work  during  early  life  and  before  Ae 
animal  is  fit  for  it  brings  on  premature  old  age ;  nor  do  we  think 
we  over-estimate  the  evil  when  we  say  that  a  year  of  future  useful- 
ness is  lost  for  every  month  that  the  colt  works  before  he  is  fit 
for  it. 

The  colt  intended  for  agricultural  purposes,  if  well  grown  and 
carefully  nurtured,  may  be  taken  up  for  work  when  two  and  a 
half  years  old;  but  for  at  least  six  months  after  he  should  not 
have  more  than  three  or  at  most  four  hours'  work  per  day,  and 
that  only  of  the  lightest  description.  With  a  quiet,  steady  neigli- 
bour,  he  may  be  employed  for  light  ploughing,  or  may  be  yoked 
in  the  thrashing-mill.  Until  four  years  old,  the  amount  and 
times  of  work  may  be  gradually  increased ;  and  at  this  age  the 
animal  will  be  fit  for  all  ordinary  farm-work,  except  heavy  carting, 
for  which  he  should  not  be  useii  until  at  least  five  years  old. 

There  are  two  diseases  to  which  overworked  young  horses  are 
especially  liable — splint  and  spavin.     Splints  are  bony  tumours, 
situated  between  the  cannon  txmes  and  the  small  splint  bones, 
and  generally  occurring  on  the  inside  of  the  fore  limbs.     They 
rarely  cause  lameness,  except  during  their  formation,  and  when 
high  up  on  the   limb.     They   are   produced    by   an   abnormal 
activity  of  a  perfectly  normal  process.     The  bones  above  men- 
tioned are,  in  early  life,  united  to  each  other  by  a  cartilago- 
ligamentous  connection  ;  but  about  the  time  of  maturity  osteons 
matter   is    produced,    by  which   they   become    firmly  cemented 
together.     If,  during  this  natural  process,  the  animal  is  made  to 
use  his  limbs  for  fast  or  severe  work,  active  inflammation  is  set 
up  in  the   soft  tissue  between  the  two  bones,  apparently  as  a 
natural  provision  for  strengthening  the  parts  as  rapidly  as  pos- 
sible, by  uniting  the  two  bones  into  one.     But  from  the  undue 
acti(m  to  which  the  parts  have  been  subjected,  the  inflammation 
still  continues ;  and  after  the  bony  cement  is  produced,  osseous 
matter  is  deposited  in  nodules.     These  constitute   splints,  amd 
until  the  inflammation  is  subdued  they  continue  to  cause  more 
or  less  lameness.     The  inflammcition  and  lameness  may  be  over- 
come by  rest  and  appropriate  treatment ;  and  although  the  splint 
still  remains,  the  lameness  is  cured. 

Many  horses  become  the  victims  of  hone  sj^amn,  from  being 
injudiciously  worked  at  an  early  age.  This  disease  is  especially 
apt  to  occur  in  animals  with  upright  hocks,  and  in  cases  where 
the  width  below  the  hock  is  disproportionately  small  as  compared 
with  that  above  it.  Spavin,  like  splint,  is  caused  by  inflammation 
of  the  ligamentous  connection  between  two  bones.     It  appears  on 
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ie  antero-internal  part  of  the  limb,  usually  between  the  meta- 
ursal  bone  and  the  cuneiform  medium,  but  in  some  cases  between 
le  two  cuneiform  bones,  to  which  also  in  severe  cases  the  in- 
lunmation  often  extends.  Spavin  appears  to  be  brought  about, 
I  the  first  instance,  by  pressure  and  concussion,  which  cause 
yury  and  inflammation  of  the  parts  just  referred  to.  This  in- 
unmation  gradually  converts  into  bone  the  ligamentous  con- 
ations between  one  or  more  of  the  tiers  of  bone  forming  the 
ycV,  During  this  formation  of  bone  the  pain  and  lameness  are 
08t  intense,  and  permanent  relief  is  rarely  obtained  until  the 
(sification  is  completed,  which,  even  in  favourable  cases,  prevents 
1  motion  between  the  smaller  bones  of  the  hock. 

IVork  to  which  an  animal  has  not  been  axxustomed^  and  for  which 
i  has  not  been  prepared,  is  often  productive  of  very  injurious 
>nsequences.     A  certain  regulation  of  diet  and  a  certain  amount 

previous  training  are  absolutely  necessary  before  a  horse  can 
th  safety  perform  labour  even  of  moderate  severity.     Ignorance 

n^lect  of  this  fact  often  gives  rise  to  disease.  It  is,  for  ex- 
iple,  no  uncommon  thing  for  a  farmer  to  purchase  horses  that 
ve  stood  for  some  considerable  time  in  a  dealer's  stable,  where 
ly  have  probably  become  fat  from  soft  feeding  and  want  of 
^rcise.  The  purchaser,  naturally  enough  wishing  to  test  their 
wers,  puts  them  to  the  work  of  seasoned  horses,  and  is  sur- 
sed  to  find  them  fail  in  satisfactorily  performing  their  allotted 
ks.  But  more  than  this :  serious  disease  is  often  the  conse- 
»nce  of  such  severe  and  sudden  trials ;  and  the  purchaser, 
bough  in  error,  thinks  himself  imposed  upon,  and  frequently 
ks  redress  at  law. 

Derangements  of  the  digestive  system  and  laminitis  often  result 
m  overworking  horses  that  are  out  of  condition.  Affections  of 
\  lungs  are  also  frequent  among  those  employed  for  rapid 
ion,  but  are  less  common  among  agricultural  horses. 
For  the  proper  performance  of  digestion  and  assimilation  a 
ge  amount  of  blood  and  nervous  energy  is  required.  When, 
pirever,  an  animal,  previously  unaccustomed  to  it,  is  subjected 

some  time  to  excessive  hard  labour,  there  is  an  unusually  great 
>enditure  both  of  blood  and  of  nervous  power ;  and  as  some 
le  elapses  before  this  loss  can  be  repaired,  the  functions  of 
;estion  are  much  retarded,  part  of  the  food  undergoes  chemical 
inge,  and  causes  irritation,  as  indicated  either  by  colic  or 
rrhcea.  The  latter  complaint,  especially  in  young  horses  with 
^  flat  sides,  is  a  very  common  consequence  of  such  mismanage- 
nt,  and,  unless  the  diet  be  attended  to,  often  continues  for  a 
-y  long  time,  the  food  meanwhile  passing  through  the  intestines 
a  crude  and  undigested  state. 
Laminitis^  or,  as  it  is  also  termed,  acute  founder,  consists  in 
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inflamnfiation  of  the  delicate  sensitive  lamins  of  the  foot.  It  may 
be  caused  either  by  the  unwonted  stress  which  overwork  imposei 
directly  upon  these  structures,  or  by  derangement  of  the  digestive 
system  and  of  the  skin.  Violent  exertion  frequently  induces  lami- 
nitis,  by  increasing  to  excess  the  functions  of  the  tkin,  and  dun 
rendering  it  unusually  susceptible  of  the  action  of  cold.  From 
the  exhaustion  of  the  system  which  usually  obtains  in  such  caieiy 
and  from  the  undue  elevation  of  the  surface  heat,  the  cold  ope- 
rates as  a  powerful  sedative:  the  blood  leaves  the  surface  and 
collects  round  internal  organs,  and  the  secretion  of  the  skin  ti 
arrested,  and  all  its  functions  are  impaired.  The  laminae^  how- 
ever, are  merely  skin  modified  to  serve  a  special  end ;  they  are 
continuous  with  it,  and  are  affected  by  the  same  agencies  which 
influence  it.  On  account,  however,  of  their  extreme  Taacalaritj 
and  sensitiveness,  they  are  far  more  speedily  and  intensely  acted 
on  by  any  cause  of  disease,  and  hence  these  laminae  'are  often 
excited  to  acute  inflammation  by  causes  inadequate  to  inflame 
other  portions  of  the  skin.  Such  is  the  manner  in  which  we 
believe  most  cases  of  laminitis  to  be  produced  by  the  inflaenoe  of 
overwork. 

3.  Insufficient  shelter. — In  a  climate  such  as  ours,  and  in  die 
absence  of  epidemics  and  epizootics,  the  great  proportion  of 
disease,  both  in  man  and  the  lower  animals,  is  traceable  to  vari- 
able or  low  temperature.  In  man  a  direct  relation  is  observable 
between  temperature  and  the  prevalence  of  disease.  **  Tempe- 
rature," says  Dr.  Guy,  ^^  is  beyond  all  doubt  the  most  infla^itiai 
cause  of  disease."  *  The  tables  of  the  Registrar-General  alio 
establish  the  fact  that  a  cold  season  or  winter  is  always  accom- 
panied by  a  high  rate  of  mortality .t 

Insufficient  shelter  acts  injuriously  on  all  animals,  chiefly  bj 
exposing  them  to  sudden  changes  of  temperature  and  to  the  mfla- 
ence  of  excessive  cold,  winds,  rain,  and  storms. 

Animals  in  good  health  and  abundantly  supplied  with  food  do 
not  suffer  much  inconvenience  even  from  very  great  cold,  if  unao* 
companied  by  moisture.  Of  this  we  have  sufficient  evidence  in 
the  fact  that  horses,  as  well  as  other  animals,  living  at  high  alti- 
tudes, and  in  climates  much  colder  than  ours,  enjoy  unimpaired 
good  4iealth.  In  such  animals,  however,  there  is  an  unusual 
expenditure  of  heat,  in  consequence  of  the  contact  of  the  oold  air, 
the  greater  evaporation  and  radiation  from  the  surface  of  li» 
body,  and  the  increased  density  of  the  inspired  air.  To  compen- 
sate for  this  unusual  loss,  a  larger  supply  of  food  is  necessary  than 
fpr  animals  surrounded  by  and  breathing  a  warmer  air.     In  short, 

*  Statistical  Journal,  vol.  viii.— Paper  on  the  Inflaence  of  Seasons  on  Sekaeif 
and  Mortality,  p.  137,  et  passim^ 
'  t  Eighth  Annual  Report;  p.  xxxvii. ;  Gombe*s  Physiology  of  Digestion,  p.  87. 
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more  rapid  combustioii  is  necessary  to  maiptain  the  heat  of  the 
•ody,  and  a  larger  quantity  of  fuel  must  be  supplied  to  support 
bat  combustion.  "  The  cooling  of  the  body,**  says  Liebig,  "  by 
rhatever  cause  it  may  be  produced,  increases  the  amount  of  food 
ie<:es8ary/'  *  Sheep  exposed  to  the  inclemency  of  winter 
reather  eat  much  larger  quantities  of  food  and  fatten  more  slowly 
lan  those  in  sheltered  situations  and  receiving  the  same  sort  of 
x>d.  The  milk  yielded  by  cows  is  often  much  diminished  if 
le  animals  are  exposed  to  cold,  even  for  a  short  while.  Indeed, 
mongst  all  animals,  the  effects  of  cold  are  greatly  aggravated  by 
isufficient  food.  Their  conjoined  influence  on  man  is  thus 
learly  stated  by  Sir  John  Richardson  : — "  During  the  whole  of 
or  march  we  experienced  that  no  quantity  of  clothing  could 
eep  us  warm  while  we  fasted  ;  but  on  those  occasions  on  which 
re  were  enabled  to  go  to  bed  with  full  stomachs  we  passed  the 
li^bt  in  a  warm  and  comfortable  manner."  f 

When  air  at  low  temperatures  is  set  in  motion,  as  by  winds^  the 
ensation  of  cold  becomes  much  aggravated,  and  sometimes  almost 
tnbearable.  In  such  cases,  however,  there  is  no  diminution  in 
be  temperature  of  the  air.  During  the  keen  piercing  winds 
rhicb  occasionally  sweep  over  our  island,  the  thermometer  indi-^ 
ates  that  degree  of  temperature  which,  in  the  absence  of  these 
rinds,  would  be  considered  mild  and  agreeable.  'Xhis  influence 
>f  winds,  in  aggravating  the  effects  of  cold,  has  been  noticed  by 
Qost  Arctic  voyagers.  Thus  it  is  stated  by  Parry,  that  he  and 
ds  crew  suffered  more  from  cold  in  a  breeze  with  the  thermo- 
neters  at  32^  Fahr.  than  in  calm  weather  with  the  thermometers 
it  zero.  The  explanation  of  this  is  very  obvious.  Cold  air  in 
notion  causes  more  rapid  evaporation  of  fluid  from  the  skin  than 
ir  at  rest  of  the  same  temperature ;  for  it  speedily  displaces  the 
iUnosphere  of  warm  humid  air  which  surrounds  the  body,  and 
ubstitutes  instead  fresh  quantities  of  air  at  a  lower  temperature, 
md  hence  possessed  of  greater  heat-abstracting  powen  In  this 
ray  we  may  in  part  account  for  the  great  consumption  of  food, 
he  tardy  growth,  and  poor  condition  of  badly-sheltered  iiorses. 

But  insuflicient  shelter,  besides  exposing  horses  to  the  evils  of 
x>ld,  also  affords  them  imperfect  protection  against  undue  mois^ 
ure.  The  inhalation,  for  any  considerable  length  of  time,  of  an 
itmosphere  surcharged  with  moisture,  cannot  but  exercise  a  dele- 
«rious  influence  on  the  animal  body ;  for  such  an  atmosphere 
x>ntains,  in  proportion  to  its  volume,  less  oxygen  than  drier  air, 
ind  possesses  a  power  of  diffusion  considerably  inferior  to  it. 
This  diminished  power  of  diffusion  interferes  with  the  full  and 
rapid  arterial ization  of  the  blood — a  process  on  the  due  activity 

*  Familiar  Letters  on  Chemistry,  p.  73. 

t  FraokKa's  Joamey  to  the  Polar  Seas,  toI.  i.  p.  421. 
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of  which  depend  life  and  health.  The  presence  of  moisture  in 
the  atmosphere  does  not  necessarily  reduce  its  temperature,  but 
appears  to  modify  the  action  of  that  temperature,  and  to  render  it 
more  hurtful.  Moisture  also  promotes  decomposition  and  ba&r 
tates  the  transmission  of  infectious  disorders.  When  conjoined 
with  undue  warmth,  moisture  has  a  powerfully  relaxing  effiKt, 
and  thus  prepares  the  body  for  the  favourable  reception  of  the 
exciting  causes  of  disease.  But  when  it  occurs  in  connection  with 
cold,  it  is  then  that  dampness  induces  its  most  frequent  and  serioat 
evils — its  power  being  thus  increased  tenfold.  It  abstracts  best 
and  electricity  from  the  body,  interferes  with  the  important  Amo- 
tions of  assimilation  and  secretion,  arrests  the  cutaneous  exhslt* 
tions  ;  and  thus  gives  rise  to  abnormal  changes  in  the  blood,  to  the 
retention  of  effete  particles,  and  to  the  imperfect  renovation  of  the 
plasma.  Such  are  the  general  effects  of  the  conjoined  action  of 
cold  and  wet,  and  to  this  conjoined  action  may  be  ascribed  manj 
of  the  worst  evils  of  insufficient  shelter. 

Shelter  may  be  insufficient,  either  from  the  exposed  position 
of  pasture-lands  or  of  farm-steadings,  or   from  the  faulty  con- 
struction or  bad  repair  of  the  stables,  courts,  or  sheds,  in  which 
animals  are  housed.     The  general  effects  of  these  different  sorts 
of  bad  shelter  do  not  however  materially  differ.     It  would  appear 
at  first  sight  .a  very  natural  supposition  that  an  animal  shonld 
suffer  less  when  placed  in  a  draught  or  current  of  cold  air  than 
when  completely  surrounded  by  an  atmosphere  at  the  same  tem- 
peiature ;  because  in  the  former  case  the  cold  acts  only  on  one 
particular  part  of  the  surface,  while  in  the  other  it  acts  upon  the 
whole  surface.     Experience,  however,  leads  us  to  a  very  different 
conclusion.     But,  although  every  one  admits  the  danger  of  cn^ 
rents,  few  consider  the  manner  in  which  they  prove  injnriooi. 
When  a  healthy  animal  is  placed  in  a  cold  atmosphere,  the  cold, 
unless  very  intense,  stimulates  all  the  vital  functions  to  increaied 
activity ;  the  respirations  are  increased  in  force  and  frequency ; 
the  inspired  air  is  dense,  and  lience  contains  a  large  quantity  of 
oxygen  in  proportion  to  its  bulk ;  and  thus  the  animal  heat  and 
vigour  of  the  circulation  arc  maintained  unimpaired.     Biit  the 
case  is  very  different  when  cold  is  applied  locally  by  a  current  of 
air.     The  part  subjected  for  some  time  to  its  sedative  influence 
becomes   bloodless,  its  functions    disturbed^  and    its    secretioni 
arrested.     The  effects  of  the  cold  are  not  sufficiently  extended  to 
induce  the  necessary  reaction :  the  balance  of  the  circulation  ii 
disturbed,  and  then   inflammation   of  predisposed  parts  is  th6 
usual  consequence.     Disease  is  thus  often  produced  in  small  and 
badly  constructed  stables.     These,  from  being  overcrowded,  and 
from  want  of  appliances  for  efficient  ventilation,  often  become 
overheated ;  and  to  remedy  this  evil  the  doors  and  windows  are 
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t>wn  open,  admitting  currents  of  cold  air.  The  previouslj 
aited,  and,  it  may  be,  fatigued  condition  of  the  animals,  predis- 
Bes  them  to  suffer  from  this  mismanagement ;  and  many  serious 
1  fatal  catarrhs,  bronchitii,  and  pulmonic  affections  are  trace- 
[e  to  such  errors. 

If  horses,  especially  after  continued  severe  exertion,  remain 
posed  to  inclement  weather,  or  are  put  into  stables  where  they 
5  rapidly  cooled  by  draughts,  the  vessels  on  the  surface  of  the 
dy  become  constricted  by  the  action  of  the  cold,  and  blood  is 
iven  in  excessively  large  quantity  to  the  internal  organs.  These 
on  become  surcharged  and  oppressed  with  blood,  and  their 
actions  impaired  and  arrested.  The  balance  of  the  circulation 
thus  disturbed,  and  effete  matters  are  retained  ;  and  from  the 
leration  of  thesd  two  causes  inflammation  is  produced.  This 
flammation  attacks  those  parts  which  are  weakest  and  least  able 

'withstand  the  assaults  of  disease.  Hence,  according  to  the 
edis position  of  the  animal,  and  in  proportion  to  the  amount  and 
iration  of  the  exposure,  insufficient  shelter  will  induce  inflam- 
ation  of  various  parts  of  the  respiratory  apparatus  and  of  the 
res,  derangements  and  diseases  of  the  bowels,  feet,  and  kidneys, 
leumatic  affections,  and  general  depression  of  the  vital  energies. 

In  localities  where  shelter  is  wanting  or  insufficient,  diseases  of 
\e  respiratory  organs  are  unusually  frequent  and  severe.     The 
incous  membrane  lining  these  organs  is  particularly  apt  to  suffer. 
]  the  horse,  the  membrane  is  very  vascular  and  sensitive,  and 
jvers  a  large  extent  of  surface.     In  the  nostrils,  it  is  thick,  and 
^piously  supplied  with  large  blood-vessels,  and  assumes  a  condi- 
on  very  similar  to  erectile  tissue.     It  is  this  peculiarity  of  con- 
>rmation  which  predisposes  the  horse  to  catarrhal  affectionSy  or, 
s  they  are  familiarly  styled,  "  colds  in  the  head."     These  consist 
1  inflammation  of  that  portion  of  the  respiratory  mucous  mem- 
•rane  which  lines  the  nostrils  and  sinuses  of  the  head.     Dryness 
f  the  parts  affected  is  soon  succeeded  by  copious  discharge,  at 
irst  of  a  thin  watery  fluid,  and  subsequently  of  a  thick  muco- 
virulent  one.     The  eyes  are  also  red  and  weeping  ;  for,  as  usually 
lappens  in  such  cases,  inflammation  speedily  extends  to  surfaces 
►f  like  structure  and  close  proximity.     There  is  more  or  less 
everishness,  as  indicated  by  the  impaired  appetite,  quickened 
»ulse,  and  unequal  surface  heat.     The  inflammation  often  extends 
[own wards,  and  involves  other  parts  of  this  extensive    mucous 
aembrane.     It  sometimes  attacks  that  portion  lining  the  larynx, 
ind  from  the   effusion  produced,  the  symptoms  are   often  very 
kcute,  and  the  issue  precarious.     More  commonly,  however,  it 
tffects  that  portion  of   the  mucous   membrane  which  lines  the 
rachea,  bronchii,  and  minute  air-cells,  causing  bronchitis.     The 
principal  phenomena  attending  this  disease  are  the  same  as  it 
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catarrh,  namely,  effusion  and  fever.  The  particular  sjrmptoms 
are  modified  by  the  structure  and  functions  of  the  parts  affected, 
and  are  described  in  detail  in  most  treatises  on  veterinary  scienoe. 
Other  parts  of  the  respiratory  apparatus  besides  the  mvooos 
membrane  are  also  apt  to  suffer  from  inclemency  of  weather. 
Horses  exposed  to  low  temperatures  or  stormy  winds,  or  placed 
in  currents  of  cold  air,  especially  when  the  vital  functicxis  are  in 
a  state  of  depression,  are  sometimes  attacked  by  pneumonia  m  in- 
flammation of  the  substance  of  the  lungs,  but  still  more  fireqiieiitly 
by  pleurisy  or  inflammation  of  the  serous  membrane  which 
covers  these  important  organs,  and  is  reflected  over  the  inner 
walls  of  the  chest.  Diseases  of  the  respiratory  oif;ans  prodooed 
by  exposure  exhibit  some  characteristic  features,  which  dif- 
tinguish  them  from  the  same  class  of  diseases  resulting  Cram 
other  causes.  These  diseases  affect,  to  a  greater  or  less  degree, 
almost  all  parts  of  the  respiratory  apparatus ;  the  mucous  mem- 
brane is  involved  throughout  most  of  its  extent,  from  the  nostrils 
to  the  ultimate  air-cells,  as  also  the  tissue  of  the  lungs  and  their 
serous  covering ;  and  death  usually  results  from  suffocation,  caused 
by  the  large  quantity  of  frothy  mucus  poured  into  the  tradiea 
and  bronchii. 

Many  of  the  diseases  affecting  the  eye  often  originate  from  in- 
sufficient shelter.  There  is  no  cause  of  simple  ophthalmia  or  in- 
flammation of  the  conjunctiva — the  mucous  membrane  of  the  eye 
— so  frequent  as  cold.  Nor  is  it  an  unfrequent  cause  of  thtt 
more  serious  and  deep-seated  inflammation  of  the  eye  known 
amongst  veterinarians  by  the  name  of  specific  ophthalmia.  When 
the  exciting  cause  is  slight,  and  its  continuance  transient,  the 
more  external  of  these  inflammations  is  generally  produced ;  bat 
when  very  intense,  or  of  long  continuance,  the  more  deep-seated 
usually  occurs.  The  latter  is  often  attended  by  very  a^ravated 
symptoms,  is  tedious  and  troublesome  of  cure,  apt  to  induce 
cataract,  and  always  predisposes  the  eye  to  suffer  from  a  retan  of 
the  inflammation. 

The  influence  of  weather  on  affections  of  the  botoels  is  not  to 
obvious  as  on  those  of  the  respiratory  organs.  The  same  incle- 
ment weather  which  produces  in  most  horses  catarrh,  bron- 
chitis, or  pleurisy,  occasionally  gives  rise  to  enteritis.  This  is 
most  apt  to  attack  horses  with  flat  ribs,  and  those  subject  to  in- 
digestion and  colic.  Such  cases  of  enteritis  are  exactly  similar  to 
those  produced  by  other  causes.  They  are  characterised  by  the 
same  symptoms,  require  the  same  treatment,  and  run  their  conne 
with  the  same  frightful  rapidity,  sometimes  destroying  life  in  six 
or  eight  hours.  When  horses  are  plentifully  supplied  with  good 
food,  steady  and  continued  cold  rarely  causes  diarrhoea.  This 
affection,  however,  is  frequently  produced  by  sudden  altemalioDS 
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r  temperature,  or  the  conjoined  action  of  wet  and  cold,  and  in 
ich  circumstances  is  often  very  troublesome  and  apt  to  become 
abitua].  It  is  the  same  disease  as  catarrh  or  bronchitis,  except 
1  situation.  It  depends  on  irritation  of  the  mucous  membrane, 
lid  of  the  mucous  follicles  abundantly  distributed  on  it,  and 
rbich  pour  out  an  excessive  quantity  of  fluid. 

Exposure  to  wet  and  cold,  by  deranging  the  functions  of  the 
kin,  sometimes  induces  laminitisy  especially  if  the  horse  be  over- 
eated  and  exhausted  from  severe  or  long-continued  work.  The 
production  of  Luninitis  in  such  cases  has  already  been  noticed 
inder  the  second  head  of  this  essay,  and  therefore  need  not  be 
igain  adverted  to  here. 

When  horses,  previously  well  housed  and  tended,  are  exposed 
o  rain  and  cold,  they  are  occasionally  attacked  by  iri/lammation  of 
h€  kidney 8y  which  frequently  results  from  the  continued  dropping 
>f  rain  on  the  loins,  or  from  exposure  to  drifting  snow  or  sleet. 
The  disease,  however,  is  not  of  very  frequent  occurrence  in  the 
dorse,  but  most  cases  of  it  result  either  from  the  above-mentioned 
muses,  from  injudicious  feeding,  or  from  the  excessive  action  of 
powerful  diuretics ;  and  not,  as  is  generally  stated,  from  blows  or 
external  injuries,  which  cannot,  we  think,  seriously  affect  organs 
Bo  deep-seated  and  protected  as  the  kidneys.  Nephritis,  or  in- 
flammation of  the  kidney,  is  ushered  in  with  ordinary  febrile 
symptoms:  the  pulse  is  accelerated,  but  soft,  from  the  large 
amount  of  mucous  membrane  involved ;  the  bowels  are  out  of 
order ;  there  is  sometimes  diarrbcea,  but  more  generally  consti- 
pation ;  the  animal  walks  with  a  straddling  gait,  and  if  turned 
round  grunts  with  pain.  When  one  kidney  only  is  affected,  the 
stiflhess  and  lameness  are  confined  to  the  corresponding  side  ;  the 
urine  is  diminished  in  quantity,  and  altered  in  quality ;  it  is 
sometimes  mixed  with  pus,  sometimes  with  blood  ;  when  voided, 
it  may  be  liquid,  or  in  clots  or  shreds :  the  pulse  after  a  time 
becomes  much  accelerated,  and  symptoms  of  coma  appear,  de- 
pending upon  arrested  action  of  the  kidneys,  and  accumulation  of 
urea  in  the  blood. 

In  exposed  situations  the  fibrous  and  fibro-serous  are  very  apt 
to  become  affected  by  rheumatic  inflammation.  This  variety  of 
inflammation  is  principally  confined  to  these  fibrous  tissues,  is 
attended  by  fever,  manifests  a  marked  disposition  to  shift  from 
one  part  to  another,  and  differs  from  ordinary  inflammation  in  its 
terminations,  for  it  does  not  run  on  either  to  suppuration  or  gan- 
grene. Some  animals  have  a  greater  disposition  to  it  than  others  ; 
but  this  predisposition  may  be  engendered,  even  in  the  healthiest 
subjects,  by  exposure  to  cold  and  wet.  Such  agencies  appear  to 
induce  rheumatism,  by  causing  an  abnormal  congestion  of  the 
internal  organs,  and  arresting  the  cutaneous  excretions.     Efiete 
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matter  is  thus  retained  in  the  blood,  exciting  irritation  in  Ae 
congested  parts,  and  especiallj  in  the  fibrous  tissnei.  The 
symptoms  of  rheumatism  vary  with  the  parts  involred.  When 
the  inflammation  is  principally  confined  to  the  fascia  of  the 
muscles  of  the  neck  and  back,  it  constitutes  what  is  tenned,  Ae 
chords.  This  affection  is  attended  with  stiffiiess  and  tendenm 
of  the  neck  and  back,  inability  to  elevate  or  depress  the  head,uid 
great  difficulty  and  pain  in  moving.  The  febrile  symptoms  are 
often  violent,  and  there  is  a  full,  strong,  incompressible  polw 
— a  very  characteristic  symptom  of  all  rheumatic  anections.  Such 
cases  are  often  troublesome,  generally  lasting  some  weekS|  bat 
they  are  not  in  general  very  dangerous.  The  joints,  and  especially 
the  larger  ones,  are  sometimes  the  seat  of  rheumatic  inflammation; 
but  this  form  of  the  disease  is  less  frequent  in  horses  than  in 
cattle.  It  is  attended  by  stiffness  and  inability  to  move,  pain  on 
pressure,  and  more  or  less  fever.  The  inflammation  attacks  one  or 
two  of  the  joints,  and  then,  leaving  them,  involves  others,  and,  is 
bad  cases,  the  pleura  and  pericardium  are  often  affected.  This  ten- 
dency of  the  disease  to  shift  from  one  part  to  another  is,  we  think, 
an  unanswerable  argument  in  favour  of  its  being  a  disease  depend- 
ing upon  some  change  in  the  blood,  and  not  a  mere  local  afiiBCtion. 

InsufHcient  shelter,  besides  being  a  potent  exciting  cause  of 
disease,  is  also  a  predisposing  cause  of  many  and  various  maladies. 
It  produces  depression  of  the  vital  energies,  and  hence  renden 
animals  subject  to  its  influence  especially  liable  to  epizootic  dis- 
eases. From  its  debilitating  and  deteriorating  influence,  it  leads 
to  phthisis  pulmonalis,  and  glanders  and  farcy.  Further,  it  pro* 
duces  a  habit  of  body  which  aggravates  the  character  of  many 
diseases,  renders  them  unusually  intractable,  and  apt  to  assume 
untoward  complications.  Animals  reared  in  such  unfayourable 
circumstances  are  long  in  coming  to  maturity;  they  have  in 
general  a  miserable  and  unthriving  appearance,  their  skins  are 
thick  and  hard,  and  their  hair  long  and  coarse. 

But  to  conclude,  we  may  remark,  by  way  of  recapitulation, 
that  the  insufficient  sheltering  of  farm-horses  is  productive  of 
many  and  various  evils.  It  causes  an  unusually  great  consnmp- 
tion  of  food,  and  even  with  the  most  liberal  diet  good  conditiim  is 
rarely  attainable.  It  produces  disease,  sometimes  by  causing 
sudden  and  great  derangements  of  the  circulation,  and  sometimei 
by  depressing  the  vital  energies.  By  the  former  mode  of  action 
it  generally  induces  phlegmonous  or  acute  inflammation ;  by 
the  latter  pulmonary  consumption,  glanders,  and  farcy.  In  short, 
insufficient  shelter  may  be  considered  as  the  special  excitbig 
cause  of  all  affections  of  the  respiratory  organs  and  of  all  rheu- 
matic inflammations,  and  a  powerfully  predisposing  cause  of 
almost  every  disease. 
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4.  Neglect  of  Incipient  Disease, — ^There  unfortunately  prevaiU 
imongst  farmers  a  disposition  to  overlook  or  think  lightly  of  the 
premonitory  or  incipient  symptoms  of  disease.  Even  after  an 
inimal  is  discovered  to  be  ill — and  this,  from  carelessness  or  want 
>f  observation,  is  not  always  so  early  as  it  ought  to  be — ^much 
raloable  time  is  often  lost  in  supinely  waiting  to  see  if  the  case 
irill  spontaneously  improve,  or  in  the  employment  of  useless  or 
injudicious  measures.  In  many  diseases  of  the  horse  such  pro- 
crastination is  productive  of  "very  serious  injury,  often  inducing 
permanent  unsoundness  and  even  death,  and  always  prolonging 
the  duration  of  the  malady,  and  increasing  the  difficulty  of  treat- 
ment. 

Certain  indications  or  signs,  or,  as  they  are  technically  termed, 
nfmptomSj  always  precede  and  accompany  disease.  These  serve 
the  important  purpose  of  attracting  attention  to  disease,  and  are 
therefore  safeguards  against  its  extension  or  increase.  The 
symptoms  which  in  the  horse  indicate  the  approach  of  internal 
disease  are  generally  of  a  febrile  character.  The  animal  is  dull 
and  listless,  or  restless  and  uneasy  ;  the  surface  heat  unequal,  the 
ears  and  extremities  cold,  and  the  mouth  hot ;  the  digestive  func- 
tions deranged,  and  the  appetite  impaired  or  capricious  ;  the  pulse 
slightly  accelerated,  and  the  respirations  hurried.  When  an 
animal  shows  several  of  these  symptoms,  and,  still  more,  all  of 
them,  he  should  be  narrowly  watched ;  if  in  plethoric  condition 
blood  may  with  advantage  be  abstracted,  and  a  laxative  adminis- 
tered ;  and  on  the  earliest  manifestation  of  the  localization  of  the 
disease  other  appropriate  remedies  should  be  promptly  used. 
The  symptoms  manifesting  incipient  disease  of  the  extremities  are 
more  or  less  pain  when  the  parts  are  put  in  motion,  unwillingness 
to  use  the  affected  parts;  in  short,  lameness  and  tenderness. 
These  symptoms,  although  easily  observed,  and  often  as  easily 
traceable  to  their  causes,  are  frequently  neglected.  The  horse, 
instead  of  getting  a  few  days'  rest  and  a  little  attention,  is  still 
kept  at  work,  until  perhaps  he  can  go  on  no  longer.  The  nature 
of  the  case  is  then  for  the  first  time  examined,  and  its  treatment 
commenced ;  but,  from  the  previous  procrastination  and  neglect, 
several  weeks  of  rest  and  of  proper  medical  treatment  are  often 
required  to  render  him  fit  for  work. 

In  the  ordinary  affairs  of  life  ^^  there  is  a  tide  which,  taken  at 
its  flow,  leads  on  to  fortune  ;**  so  also,  in  the  treatment  of  disease, 
there  is  a  time  when  remedies  are  most  likely  to  be  attended  with 
success,  and  that  time  is  undoubtedly  the  early  stage  of  disease. 
All  diseases  at  their  outset  are  more  manageable  than  they  are 
^ter  a  time.  Thus,  in  the  case  even  of  the  more  serious  local 
inflammations,  the  symptoms  are  at  first  few  and  simple,  and 
perhaps  not  very  intense ;  the  powers  of  nature  are  strong  &nd 
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active,  and  the  action  of  remedies  comparatively  certain.  Unless, 
however,  a  change  for  the  better  is  either  naturally  or  arUficiaUy 
brought  about,  the  number  and  intensity  of  the  symptoms  go  od 
increasing;  the  conservative  power  of  nature  becomes  impiuied; 
the  disease,  from  being  merely  local,  involves  the  whole  system ; 
the  digestive  functions  are  deranged,  the  circulation,  and  hence 
the  respiration,  affected ;  morbid  changes  are  in  progress;  and 
remedies  act  slowly  and  uncertainly,  and  are  often  quite  ineflec- 
tual  in  controlling  or  subduing  the  now  fully  developed  disease. 
In  pneumonia^  or  inflammation  of  the  lungs,  for  example,  there  is 
at  first  merely  coldness  of  the  surface,  cough,  fever,  slightly 
accelerated  pulse  or  breathing ;  and  well-directed  measures  will 
often  entirely  and  speedily  avert  further  evil  effects.  Should  this 
stage,  however,  be  allowed  to  pass  unattended  to,  these  symptoms 
become  aggravated ;  effusions  are  poured  into  the  areolar  stroo- 
ture  of  the  lungs,  become  organised,  and,  as  no  treatment  whatever 
can  remove  them,  they  often,  even  when  recovery  takes  place, 
interfere  with  the  important  functions  of  respiration,  and  penur 
nently  impair  the  integrity  of  the  organs. 

There  are,  we  believe,  but  few  diseases  which  do  not  affiffd 
the  clearest  and  most  incontrovertible  evidence  of  the  importance 
of  early  judicious  treatment,  and  the  injurious  consequences  of  the 
neglect  of  such  treatment.  This  is  however  chiefly  observable  in 
acute  diseases.  It  is  well  shown,  for  example,  in  enieritU,  In 
the  horse  this  disease  sometimes  runs  its  fatal  course  in  sixhoon) 
and  even  in  four  ;  and  unless  the  earliest  symptoms  be  noticed  and 
combated,  there  is  but  little  hope  of  a  successful  issue.  The  in- 
flammation affects  the  mucous  coat  of  the  intestines,  exhibits 
great  tendency  to  spread  to  all  parts  of  this  delicate  and  aensitiTe 
membrane,  and  also  involves  the  serous  and  muscular  ooata.  It 
is  on  this  account  that  such  cases  are  so  unmanageable ;  for  the 
rapidly  extending  inflammation  and  great  amount  of  effusion  prth 
duce  such  a  shock,  and  cause  so  much  debility,  that  death  speeoilj 
ensues. 

Wounds  J  when  neglected,  frequently  take  on  very  unfaFonxaUe 
conditions,  which  ordinary  attention  might  have  easily  prevoited. 
Simple  incised  wounds,  from  want  of  cleanliness,  often  ran  on  to 
suppuration ;  and  in  certain  situations,  where  matter  or  other 
irritants  are  permitted  to  accumulate,  sinuses  and  fistulas  are  fre- 
quently induced.  Thus,  slight  injuries  about  the  poll  or  withen, 
or  in  the  neighbourhood  of  ligamentous  and  fibrous  tissues,  when 
not  properly  attended  to,  often  run  on  to  the  formation  of  exten- 
sive, deep-seated,  and  tedious  wounds.  Pricks  and  other  iajiiriet 
of  the  foot,  when  promptly  attended  to,  are  generally  easy  of  cnre: 
but  when  neglected  give  rise,  amongst  other  diseases,  to  sinuses 
or  quitters,  which  pass  in  various  directions,  destroying  the  coo- 
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lections  between  the  hoof  and  the  vascular  parts  of  the  foot,  in- 
^Iving  sometimes  the  coffin-bone  itself;  and  months  of  patient 
md  unremitting  care  are  often  ineffectual  in  restoring  the  parts 
to  health. 

Before  leaving  this  head,  we  purpose  briefly  noticing  a  few  of 
those  diseases  of  the  extremities  which  are  most  apt  to  be  aggra- 
9ated  hy  inattention  to  their  incipient  symptoms.  There  is  no 
sase  in  which  neglect  of  a  simple  ailment  so  frequently  and  cer- 
tainly induces  serious  and  permanent  disease  as  in  that  very  com- 
mon affection  termed  strain  of  the  b(zck  tendons.  This  often  at 
first  consists  in  the  laceration  of  only  a  few  tendinous  fibres, 
which  with  rest  soon  reunite,  and  the  animal  is  restored  to  sound- 
ness. But  if  kept  at  work,  the  laceration  increases,  violent  in- 
flammation is  established,  and  thickening  contraction  and  perma- 
nent unsoundness  are  the  inevitable  consequences.  Bone  spavin^ 
when  noticed  early,  is  sometimes  checked  by  rest  and  soothing 
treatment ;  the  different  parts  of  the  hock  being  thus  kept  sound 
and  perfect.  When  spavins,  however,  are  not  early  attended  to, 
and  especially  if  the  horse  continues  at  work,  the  inflammation 
attains  such  intensity  that  it  cannot  be  subdued  until  ossification 
has  taken  place  between  some  of  the  bones  forming  the  hock.  It 
is  to  hurry  on  this  unavoidable  termination  that  blisters,  firing, 
and  such  other  remedies  are  so  often  employed ;  but  the  cure  is 
accomplished  only  at  the  expense  of  entire  loss  of  motion  between 
the  several  bones  forming  the  lower  part  of  the  hock  ;  and  although 
the  animal  may  go  isound,  he  always  goes  stiff.  A  similar  result 
obtains  in  the  case  of  curb.  This  consists  in  a  strain  of  the  cal- 
caneo-cuboid  ligament — a  ligament  which  passes  down  the  postera- 
intemal  surface  of  the  os  calcis,  or  prominent  bone  of  the  hock. 
It  is  at  first  tolerably  easy  of  cure  ;  but  if  neglected  or  improperly 
managed,  thickening  and  ossification  take  place.  Spavins,  or,  as 
they  are  called  by  way  of  distinction,  dog-spavins^  also  afford  a  good 
illustration  of  the  retributive  justice  which  overtakes  neglect  of 
the  incipient  symptoms  of  disease.  In  these  cases  we  find  in  the 
first  instance  the  capsular  ligament  of  the  hock-joint  distended  by 
an  excessive  quantity  of  synovia,  secreted  to  lessen  the  irritation 
set  up  by  previous  friction.  Unless  there  be  a  repetition  of  the 
exciting  cause,  this  curative  effort  of  nature  may  be  successful, 
and  with  rest  soundness  may  be  restored.  If,  however,  sufficient 
time  be  not  allowed  for  a  perfect  cure,  the  joint  becomes  perma- 
nently thickened  by  deposition  of  lymph ;  and  sometimes  even 
osseous  matter  is  produced,  uniting  the  bones  of  the  hock  into 
one  unyielding  bony  pillar.  I  have  seen  several  specimens  of  such 
cases  of  anchylosis  of  the  bones  of  the  hock,  resulting  from  disease 
j{  the  joint,  and  in  which  all  parts  of  the  hock  were  ossified  except 
the  tendons  and  the  grooves  in  which  they  lay. 


540  On  Mismanagement  of  Farm-HorteM. 

In  many  of  the  more  liilly  parts  of  the  country  yomig  borsef 
at  pasture  are  subject  to  a  species  of  dislocation  of  the  pateBa^  the 
bone  being  jerked  inwards  at  every  step  the  animal  takes.    In 
very  aggravated  cases  there  is  little  hope  of  perfect  recovery,  ti 
there  is  generally  knuckling  over  at  the  fetlock,  which  renders  the 
animal  perfectly  useless.     It  is  only,  however,  from  the  most  cul- 
pable neglect  that  such  cases  assume  a  serious  aspect ;  for  when 
observed  and  attended  to  sufficiently  early,  they  are  genendlj 
entirely  cured  by  the  adoption  of  very  simple  measures,  such  as 
the  removal  of  the  animal  to  soft  and  level  pasturages,  and  the 
putting  on  of  light  shoes.     The  following  case,  which  recently 
came  under  my  observation,  shows  at  the  same  time  the  imparts 
ance  of  arriving  at  a  correct  diagnosis,  and  also  the  evil  of  delay- 
ing the  adoption  of  proper  remedial  measures.     Several  horses 
were  standing  together  in  an  innkeepei^s  stable,  and  one  of  them 
made  a  kick  at  his  neighbour,  and  struck  him  a  few  inches  above 
the  hock,  on  the  inside  of  the  hind  limb  farthest  from  him.    As, 
however,  there  was  little  apparent  lameness,  and  no  swelling  or 
injury  of  the  skin,  the  animal  was  put  to  work  as  tisaal,  but  was 
soon  seen  to  move  on  three  legs.     On  examination  there  was  found 
to  he/racture  of  the  tibia  with  displacement;  and  the  animal  was 
destroyed.     In  this  case  the  kick  must  have  produced  fracture 
more  or  less  complete,  but  without  displacement ;  and  had  the 
nature  of  the  case  been  at  first  fully  ascertained,  and  the  animal 
kept  at  rest  for  a  few  weeks,  perfect  recovery  would  have  taken 
place.     But  instead  of  this,  the  animal  was  put  to  work,  which 
caused   entire  separation  of  the  parts,  and  prevented  all  hope 
of  a  speedy  and  satisfactory  recovery. 

From  inattenticm  to  shoeing,  and  neglecting  to  relieve  a 
tender  sole  from  undue  pressure,  corns  are  produced.  These, 
when  uncared  for,  multiply  and  reach  the  quick,  causing  much 
lameness,  and,  it  may  be,  suppuration  and  detachment  of  the 
hoof.  A  trifling  sandcrark,  when  neglected,  often  extends 
through  the  whole  crust,  and  months  of  care  may  be  required 
before  the  breach  is  perfectly  repaired.  A  slight  injuiy  of  the 
anterior  part  of  the  foot,  or  inattention  to  a  badly-adjusted  clip, 
frequently  produces  seedy-toe.  Nea^lect  of  cleanliness  gives  rise 
to  thrushes  ;  and  mismanaged  or  neglected  quitters  to  false  quarter. 

But  we  must  now  leave  this  head,  not  because  we  have  ex- 
hausted the  subject  or  the  illustrations  that  might  be  advanced 
to  show  the  evils  of  neglect  of  incipient  disease,  but  because  a 
further  discussion  of  the  subject  would  involve  much  repetition, 
without  strengthening  materially  our  arguments,  while  the  illii»- 
trations  that  might  be  adduced  are  numberless,  seeing  that  the 
principle  applies  to  almost  every  disease  and  injury  to  which  the 
horse  is  liable. 
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5.  Want  of  Medical  Skill  in  Professional  Attendants. — It  \i 
difficult  to  estimate  the  amount  of  evil  arising  from  want  of  me- 
dical skill  in  professional  attendants.  Such  want  of  skill  may 
operate  injuriously  in  almost  every  disease.  It  may  be  shown 
either  by  injudicious  treatment,  or  by  failing  to  employ  proper 
treatment — it  may  consist  either  in  doing  positive  harm  or  in  fail- 
ing to  do  good — it  may  do  too  much,  or  not  enough.  In  shorty 
there  is  no  error,  great  or  small,  into  which  want  of  skill  may  not 
lead  the  practitioner.  And  to  refer,  however  briefly,  to  all  th6 
circumstances  and  diseases  amongst  horses,  in  which  want  of  skill 
is  sometimes  shown,  would  be  to  notice  almost  every  affection 
to  which  the  horse  is  liable.  It  will,  however,  we  believe,  be 
more  in  accordance  with  the  intention  of  the  proposed  head  if 
we  confine  our  observations  to  the  mistakes  and  errors  which 
most  frequently  occur  amongst  persons  of  some  professional 
standing. 

Want  of  medical  skill  in  the  treatment  of  disease  is  sometimes 
shown  in  the  employment  of  unsuitable  remedies,  and  also  in  the 
injudicious  use  of  proper  remedies.  This,  we  believe,  is  often 
the  case  with  bloodletting  in  inflammations  of  the  respiratory 
apparatus.  In  many  such  cases  the  medical  attendant  is  not 
called  in  until  the  second  or  third  day  —until  the  intensity  of 
the  inflammation  has  passed  away.  The  patient,  however,  is 
examined,  and  the  case  pronounced  to  be  pneumonia,  pleurisy, 
or  bronchitis.  If  the  practitioner  be  one  of  those  who  treat  dis- 
eases merely  according  to  their  names  (and  there  are  still  too  many 
such),  he  immediately  abstracts  blood,  on  the  ground  that  bleed- 
ing is  placed  first  among  the  remedies  for  such  diseases,  and  is 
moreover  the  "  sheet-anchor  for  the  cure  of  inflammation."  A 
more  intimate  acquaintance  with  the  phenomena  of  such  inflam- 
mations would,  however,  have  taught  the  practitioner  that  the 
treatment  adopted,  although  very  suitable  for  the  early  stages  of 
the  disease,  could  be  of  no  service  in  the  latter  stages,  when 
efiusion  had  taken  place,  and  the  more  acute  inflammation  had 
been  thereby  overcome ;  and  that  such  treatment  could  only 
retard  recovery,  by  debilitating  the  patient  to  no  purpose.  It 
appears  to  us  that  the  great  majority  of  veterinary  surgeons  are 
in  general  much  too  fond  of  bloodletting,  and  often  practise  it 
where  it  can  do  no  good  and  may  do  much  harm.  As  above 
stated,  they  often  err  in  employing  it  when  the  time  has  passed 
for  its  being  of  any  use.  This  and  similar  errors  depend  in  great 
part  upon  a  morbid  love  of  intermeddling,  and  a  determination  to 
do  something — faults,  however,  for  which  the  veterinary  prac- 
titioner is  not  always  accountable,  since  his  employers  are  seldom 
content  to  leave  matters  to  the  curative  powers  of  nature,  think-* 
ing  that  the  more  physicking,  bleeding,  and  medical  treatment 


&42  On  Mismanagement  of  FarwrHcrwu. 

the  patient  gets,  the  better.  This  mistake  appears  to  be  prevalent 
in  many  parts  of  the  kingdom,  but  especially  in  some  of  the  more 
wealthy  manufacturing  districts.  Such  opinions  are,  faoweter, 
very  erroneous,  and  the  practice  to  which  they  lead  is  often  ex- 
tremely injudicious.  The  evils  of  such  practice  are  cbieflj 
observable  in  some  of  those  catarrhal  affections  occasionsllj 
occurring,  as  epizootics,  in  most  varieties  of  that  ill-defined  din 
ease  influenza,  and  in  all  the  exanthemata  or  eruptive  feveis. 
Such  diseases  generally  run  a  certain  definite  course,  and  whair 
ever  interferes  with  that  course  is  productive  of  more  or  leu 
injury ;  they  show  a  marked  tendency  to  spontaneous  recoveiy, 
require  only  the  use  of  measures  which  second  the  efforts  of 
nature,  and  are  far  more  frequently  mismanaged  by  too  much 
than  by  too  little  treatment. 

From  these  remarks  it  will  be  apparent  that  the  medical 
attendant  may  sometimes  betray  want  of  skill  in  employing 
remedies  in  all  stages  of  a  disease  which  are  suitable  only  in  one 
stage  ;  in  treating  cases  of  the  same  disease  in  exactly  the  same 
manner  without  any  regard  to  modifying  circumstances  ;  in  inte^ 
meddling  with  diseases  which  are  best  left  almost  entirdy  to 
nature ;  or  in  attempting  to  alter  the  fixed  and  natural  course 
of  disease. 

But  want  of  professional  skill,  besides  being  often  apparent 
in  the  treatment  of  disease,  is  perhaps  still  more  so  m  the 
diagnosis  and  prognosis  of  disease.  This  is  clearly  shown  in  the 
various  contradictory  statements  made  by  different  practitioDen 
concerning  the  same  case,  as  may  often  be  seen  in  the  annals  of 
veterinary  jurisprudence,  and  the  reports  of  many  of  our  courts  of 
law.  How  often,  for  example,  do  we  find  the  most  conflicting 
opinions  entertained  on  questions  of  soundness  !  How  faulty  and 
absurd  are  the  ideas  sometimes  propounded  concerning  the  nature 
of  diseases  I  How  fallacious  the  opinions  often  given  of  the 
probable  duration  of  particular  cases,  and  of  the  time  required 
for  the  production  of  certain  morbid  appearances  of  death  I  How 
common  the  error  of  mistaking  one  pathological  condition  for 
another,  as  congestion  for  inflammation — a  chronic  debilitating 
disease  for  an  acute  and  inflammatory  one — a  simple  and  corabk 
malady  for  a  severe  and  incurable  one  I 

There  may  occasionally  be  some  difiiculty  in  distingoiahing 
between  normal  and  abnormal  appearances;  the  gndationi 
between  health  and  disease  being  often  so  slight  and  imper- 
ceptible that  it  is  difficult  to  say  where  the  one  ends  and  the 
other  begins ;  and  hence  perfectly  healthy  conditions  are  aome* 
times  mistaken  for  morbid  conditions^  and  vice  verscL,  Thna,  maiij 
horses  have  been  rejected  as  unsound,  in  consequence  of  tho 
opening  through  which  the  optic  nerve  passes  being  "^ittakfn  for 
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ntanicL  Indeed  the  highest  perfection  of  form  has  frequently 
)een  mistaken  for  disease.  Many  animals  have  been  condemned 
ks  spavined  on  account  of  the  remarkable  development  of  the 
latural  roughened  eminences  on  the  antero-intemad  part  of  the 
lock  around  the  anterior  and  inner  part  of  the  cuneiform  bones. 
This  conformation,  however,  instead  of  showing  weakness  or 
lisease,  gives  strength  and  power  by  affording  mechanical  ad- 
jrantage  for  the  insertion  of  muscles  and  tendons.  The  natural 
ridge  extending  round  the  small  pastern-bone  is  also  apt,  when 
prominently  developed,  to  be  mistaken  for  ring-hane.  True  ring- 
bone, however,  is  situated  lower  down,  and  immediately  above 
the  upper  part  of  the  hoof,  and  often  exists  in  only  one  limb ; 
whereas  the  ridges  and  tuberosities  to  which  we  have  referred 
will  be  found  alike  in  both  limbs,  and  only  in  limbs  which  show 
in  other  parts  considerable  irregularities  and  asperities.  The 
sulcse  and  cavities  found  in  the  cartilages  of  the  larger  joints 
have,  by  some,  been  mistaken  for  ulcerations ;  and  one  gentle- 
man, of  high  standing  in  the  profession,  has  stated  that  the 
presence  of  these  cavities  in  the  hock-joint  was  the  cause  of 
obscure  hock  lameness.  Unfortunately,  however,  for  the  credit 
of  this  opinion,  such  cavities  are  found  in  many,  nay,  in  most, 
sound  hocks,  and  are  placed  there  for  the  important  and  express 
purpose  of  spreading  the  synovia,  or  joint-oil,  over  all  parts  of  the 
joint.  They  have  many  characteristics  which  distinguish  them 
from  cavities  caused  by  inflammation:*  their  edges  are  smooth 
and  glistening,  and  they  are  lined  with  vascular  synovial  fringes. 
These  few  instances  show  the  want  of  skill  of  some  practitioners 
in  mistaking  healthy  for  diseased  conditions,  and  strengthen  our 
conviction  that  the  veterinary  practitioner  should  have  an  accurate 
knowledge  of  healthy  structure  and  functions,  as  well  as  of 
morbid  structure  and  functions ;  or,  in  other  words,  of  anatomy 
and  physiology,  as  well  as  of  pathology. 

There  is,  perhaps,  no  class  of  cases  which  brings  the  skill  of 
the  veterinary  surgeon  to  a  severer  test  than  injuries  or  diseases 
of  the  extremities,  or,  as  they  are  significantly  termed,  lamenesses. 
In  the  horse  these  are  very  numerous ;  they  occur  in  almost 
every  part  and  tissue  of  the  limbs,  and  are  sometimes  difiBcult  to 
detect,  as  they  are  often  concealed  from  view,  not  being  perceptible 
except  by  nice  manipulation,  while  their  symptoms  are  apt  to  be 
falsely  interpreted.  A  knowledge  of  the  anatomy  and  physiology 
of  the  parts  affected,  and  a  certain  amount  of  experience  and  of 
manual  tact  and  dexterity,  are  the  only  sure  means  of  detecting 
lamenesses  and  arriving  at  their  accurate  diagnosis  and  prognosis. 

Want  of  medical  skill  in  professional  attendants  is  now  much 
less  common  than  it  was  even  a  few  years  ago  ;  and  in  most  lo- 
calities where  agriculture  is  in  an  advanced  condition,  and  stock 
numerous    and  valuable,  there   are   to  be   met  with  Teterinary 
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surgeons  of  liberal  education,  and  possessed  of  a  oompeteBt 
knowledge  of  both  the  principles  and  practice  of  their  profesnoD. 
This  improvement  in  the  skill  and  education  of  veteiinaiy  pIl^ 
titioners  is,  we  believe,  the  result  not  of  one,  but  of  sevenl, 
causes.  It  has  been  brought  about  by  the  increased  value  of  aD 
the  domesticated  animals,  by  the  spread  of  knowledge  among 
agriculturists,  by  the  necessity  consequently  felt  throughout  the 
country  of  having  skilful  and  thoroughly  educated  men  to  whom  to 
confide  the  medical  care  of  stock ;  and  it  has  also  been  promoted, 
in  no  small  degree,  by  the  valuable  instructions  now  afforded  atbodi 
the  London  and  Edinburgh  Veterinary  Colleges  In  all  departmenti 
of  veterinary  knowledge.  Farther,  the  Boyal  English  Agiicnl- 
tural  Society  and  the  Highland  and  Agricultural  Society  ol 
Scotland  have  materially  contributed  to  the  advancement  oj 
veterinary  science,  and  to  the  consequent  improved  position  oJ 
its  practitioners,  by  their  active  exertions  and  liberal  support 
The  salutary  influence  of  these  two  Societies  on  the  improre- 
ment  of  veterinary  knowledge  can  scarcely,  we  think,  be  ova 
estimated.  By  patronage  and  pecuniary  aid  they  have  extended 
and  improved  the  courses  of  professional  study;  by  premionu 
for  papers  on  various  veterinary  subjects  they  have  elicited  aik 
disseminated  very  important  information  concerning  the  manage 
ment  of  animals  both  in  health  and  disease  ;  and,  by  the  penoni 
interest  which  so  many  of  their  most  influential  members  take  ii 
the  advancement  of  the  veterinary  art,  the  profession  is  npidlj 
attaining  that  status  to  which  its  importance  and  usefulness  « 
justly  entitle  it. 


XXII. — The  Chemical  and  Agricultural  Characters  of  the  Choi 
Formation, — By  J.  Thomas  Way  and  J.  M.  Paine. 

The  following  analyses  may,  it  is  hoped,  in  some  degree,  assii 
the  practical  agriculturist  residing  in  the  district  of  the  cbali 
not  only  in  the  use  as  manure  of  the  different  marls  and  chaU 
which  are  here  described,  but  also  in  the  cultivation  of  the  soil 
which  are  situated  on  one  or  other  of  the  series  in  question*  Tb 
character  and  composition  of  the  soil  in  one  field  is  seldom  exact! 
repeated  in  the  next,  and  the  analysis  of  a  particular  soil  is  for  tl 
most  part  of  local  and  individual  interest  only.  Where,  howeve 
the  different  geological  strata  have  well-marked  characters,  an 
the  surface  is  comparatively  free  from  foreign  drift,  it  will  1 
evident  that  the  soil,  however  much  altered  by  cultivation,  wi 
largely  partake  of  tliese  characters,  and  that  a  knowledge  of  tl 
composition  of  the  stratum  will  be  a  general  guide  to  that  of  a 
the  soils  which  are  situated  upon  it. 
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I  am  quite  willing  to  admit  that  the  analysis  of  soils  is  not  at 
present  what  the  friends  of  agricultural  chemistry  might  wish. 
We  have  much  yet  to  learn  before  we  shall  be  enabled  con- 
fidently to  point  out  the  relation  existing  between  the  chemical 
composition  and  agricultural  capabilities  of  a  soil ;  but  that  such 
a  connection  does  exist  we  cannot  for  a  moment  doubt,  and  we 
must  regard  the  present  unsatisfactory  state  of  our  knowledge  on 
this  subject  as  a  defect  inseparable  from  the  early  stages  of  any 
and  every  branch  of  human  knowledge.  Our  true  wisdom  is,  to 
wait  patiently  whilst  we  work  manfully,  assured  that  success  can- 
not fail  ultimately  to  reward  the  earnest  and  persevering  search 
after  truth.  As  effect  follows  cause,  so  must  the  agricultural 
capabilities  of  a  soil,  under  given  conditions  of  climate,  culture, 
and  mechanical  structure,  be  in  precise  relation  to  its  chemical 
conaposition.  I  fully  anticipate,  therefore,  that  practical  agri- 
culture will  one  day  derive  immense  benefit  from  this  depart- 
ment of  applied  chemistry. 

In  the  meanwhile  no  fact  that  can  be  added  to  our  present 
knowledge  will  be  without  its  share  in  contributing  to  the  ultimate 
result.  It  is  true  that  it  may  be  left  for  others  to  incorporate 
these  isolated  observations,  and  to  give  them  a  connected  and 
rational  form  ;  but  because  the  building  of  the  house  is  necessa- 
rily delayed,  it  does  not  follow  that  the  stones  should  be  left 
unshaped  in  the  quarry.  It  is  a  mistake  to  speak  of  barren  facts : 
there  are  no  such  things ;  facts  are  the  indispensable  materials  of 
philosophical  generalization,  and  their  acquisition  must  in  all  cases 
precede  a  knowledge  of  the  principles  upon  which  they  depend. 

It  is  hardly  necessary  that  I  should  mention  that  the  practical 
observations  and  descriptions  of  the  different  strata  are  those  of 
Mr.  Paine,  to  whose  kindness  I  also  owe  the  collection  of  the 
specimens  for  analysis.  Whilst  Mr.  Paine's  local  knowledge  of 
the  strata  of  the  chalk  in  his  district  is  a  sufficient  guarantee  of 
the  identity  of  the  samples  with  the  members  of  the  series  which 
they  profess  to  represent,  the  ample  experience  which  he  has 
g:ained  in  his  own  operations,  as  well  as  in  the  careful  observation 
of  those  of  others,  enable  him  to  speak  to  the  value  of  the  re- 
spective soils  as  manure.  I  consider  myself  particularly  fortunate 
in  having  induced  him  a  second  time  to  join  me  in  these  investi- 
^tions.  J.  T.  Way. 


The  following  specimens  of  chalk  and  chalk-marl  subsoiU', 
comprising  the  whole  series  of  the  distinctive  strata  of  the  chalk 
formation  from  the  gault  clay  to  the  upper  chalk,  in  ascendint/ 
irder^  were  taken  in  a  sectional  line,  over  a  distance  of  about  four 
niles,  from  south-east  to  north-west,  at  right  angles  with  the 
ipthrow  of  tlie  strata  in  the  extreme  west  corner  of  Surrey  and 
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the  adjacent  parts  of  Hampshire  ;  that  is,  from  near  Wreckles^ 
ham  church,  in  the  parish  of  Farnham,  to  Crondell  church,  in 
Hampshire. 

The  specimens,  in  every  instance,  were  dugout'of  the  true  geo- 
logical subsoil,  three  feet  below  the  surface  of  the  ground.  Tlw 
lower  members  of  the  series  crop  out  at  no  very  considerable  &sr 
tance  from  each  other — in  some  cases  in  the  same  field — while 
the  upper  one,  constituting  the  soft  chalk  with  flints,  lies  uearlj 
parallel  with  the  existing  surface  for  many  miles  in  awest-noitb- 
west  direction,  in  fact,  throughout  the  extent  of  North  Hanti 
into  Wiltshire. 

So  far  as  regards  the  external  and  agricultural  characteristici 
of  the  series  of  subsoils  of  which  the  chemical  history  is  now 
given,  this  section  may  be  considered  a  fair  type  or  representatioa 
of  the  chalk  of  the  South  of  England ;  and  we  have  obser^'ell,  in 
various  localities  in  Hants,  Surrey,  Sussex,  and  Kent,  that  the 
preference  has  always  been  given,  for  marling  and  chalking  pur- 
poses, to  certain  definite  geological  strata  in  the  series,  whenever 
they  were  within  reach  of  the  farm,  as  the  marl  and  chalk  pits  of 
the  older  and  present  time  abundantly  testify. 

No.  1.  TJie  Lotcer  GaulL — ^This,  the  lowest  part  of  the  gault,  ii 
a  blackish  compact  shaley  clay.  It  rests  upon  the  lower  greensand, 
from  which  it  is  separated  by  a  thin  seam  of  phosphoric  fosiib 
(described  by  us  in  vol.  ix.  of  the  Society's  Journal),  generally 
accompanied  by  a  thin  band  of  impervious  ironstone,  which  resisti 
the  passage  of  water,  thus  rendering  this  portion  of  the  gault 
useless  for  agricultural  purposes  in  its  natural  undrained  state. 
From  this  cause  also  the  oak  trees  growing  here  are  alwayi 
stunted  in  appearance ;  but  whenever,  by  natural  or  artificial 
means,  the  obstruction  from  below  is  removed,  this  portion  of  the 
gault  clay  immediately  becomes  susceptible  of  great  fertility. 

As  it  always  lies  in  close  proximity  to  light  sandy  or  gravelly 
soils  it  has  been  often  used  and  practically  found  to  be  a  valuable 
alterative  to  such  land,  either  directly  by  communicating  its  mi- 
neral ingredients,  or  by  furnishing  an  absorptive  medium  for  the 
retention  of  manure. 

The  Analysis  of  the  Lower  Gault  (No.  1.),  when  dried  at  212°  Fahr., »  » 

follows : — 

Per  Cent. 
Combined  water  with  a  little  organic  matter  .       7*68 

Soluble  in  dilute  acids,  23-32:— 

Silicic  acid*  (silica) 16*65 

*  Those  readers  who  are  acquainted  with  analytical  chemistry  will  undenttf^ 
that  the  silica  here  stated  to  l>e  soluble  in  acids  is  that  which  bv  treatment  tft^ 
aoil  with  acids  is  rendered  soluble  in  caustic  potash  or  soda,  which  it  would  not  be 
but  for  such  treatment.  Its  quantity  indicates  the  extent  to  wliich  the  alnmiBoas 
silicates  arc  decomposed  by  the  action  of  mineral  acids. 
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Per  Cent 

Carbonic  acid none. 

Sulphuric  acid 

traces. 

Phosphoric  acid 

►      ditto. 

Chlorine         .... 

003 

Lime     ..... 

0*66 

Magnesia        .... 

0-77 

Potash 

0-66 

Soda      .... 

•16 

Protoxide  and  peroxide  of  iron 

.       3-16 

Alumina 

. 

.       1-24 

iblein  Acids,  69'00.— 

Lime trace. 

Magnesia       ..... 

*         .         i 

ditto. 

Potash 

1 

1-63 

Soda 

>         ) 

1-90 

Alumina  with  a  little  oxide  of  iron 

>         < 

1906 

Silicic  acid  and  sand 

• 

• 

,     46*51 
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o.  2.  The  Middle  Gault, — This  is  a  stiff  clay,  of  a  bluish  grey 
ir,  and  is  usually  more  extensively  developed  than  No.  1. 
11  nodules  of  carbonate  of  lime  are  pretty  generally  inter- 
red throughout  it.  Fossils,  very  rich  in  phosphate  of  lime, 
ilso  frequently  met  with,  but  they  are  in  so  complete  a  state 
reservation,  so  intensely  hard,  that  they  probably  exercise 
little  influence  on  its  vegetation.  Tliis  marl  or  clay  has 
i  extensively  used  on  light  soils,  which  it  greatly  improves, 
5  so  even  than  the  lower  gault — most  likely  by  reason  of  the 
:er  proportion  of  lime  which  it  contains.  When  deeply  and 
dy  drained  it  produces  the  very  best  crops  of  hops,  wheat, 
s,  oats,  and  every  variety  of  root  crops.  In  its  natural  state 
ows  oak  trees  of  magnificent  size. 


Analysis  of  \\ve  Middle  Gault  (No.  2). 

• 

Per  Cent. 

Combined  water  with  a  little  organic  matter 

6-38 

lein  dilute  acids,  50*81  : — 

Silicic  acid  (silica)            .         .          .         .         . 

26-89 

Carbonic  acid 

3-13 

Sulphuric  acid 

0  30 

Phosphoric  acid  * 

trace. 

Chlorine 

ditto. 

Lime     . 

6-34 

Magnesia 

0-35 

Potash 

.       0-74 

Soda 

•31 

Protoxide  and  peroxide  of  iron 

.       7-25 

Alumina 

6-50 

In  selecting  a  sample  for  analysis  the  phosphoric  fossils  were  rejected. 

2n  2 
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Insoluble  in  acids,  42*  81 : —  Fto  Owu 

Lime 1-61 

Magnesia       ....•••  *91 

Potash 2*16 

Soda '42 

Alumina  with  a  little  oxide  of  iron      .         .         •  7*88 
Silicic  acid  and  sand          .         .         .         •         .29*83 

100-00 

No.  3.  TTie  Upper  GauU  is  of  a  dirty  yellowish  colour,  not 
quite  so  stiff  and  tenacious  as  the  lower  members.  The  agricul- 
tural characteristics,  after  drainage,  are  very  similar  to  those  of 
the  middle  gault.  We  have  never  seen  it  employed  as  an  alteit' 
tive  manure  ;  neither  would  we  recommend  it,  on  account  of  iti 
comparative  deficiency  in  lime — at  any  rate,  wherever  the  middle 
gault  could  be  procured. 

Analysis  of  the  Upper  Gault  (No.  3). 

Per  Gent. 
Combined  water  with  a  little  organic  matter  •       5*47 

Soluble  in  dilute  acids,  31  *85 : — 

Silicic  acid  ([silica) 24*80 

Carbonic  acid none. 

Sulphuric  acid trace. 

Phosphoric  acid       •••...  ditto. 

Chlorine -03 

Lime •Tft 

Magnesia       .         .         «.         .         .         .        .  *26 

Potash '36 

Soda -16 

Protoxide  and  peroxide  of  iron  .         .         •         .4*56 

Alumina         ...                  •         •         •  *94 

Insoluble  in  acids,  62*68  : — 

Lime 1*29 

Magnesia       .......  *82 

Potash 1*57 

Soda •64 

Alumina  with  a  little  oxide  of  iron      ,         .         .  11*29 

Silicic  acid  and  sand 47*07 

100*00 

The  ahove  divisions  of  the  gault  are  arbitrarily  made,  butwc 
have  employed  them  as  they  are  readily  recognizable,  thougli 
each  one  gradually  shades  off  into  the  other.  The  middle  divii' 
sion  is  naturally  the  most  productive. 

No.  4.  Soft  Rock  above  the  Gault — Immediately  above  the  gault, 
with  the  upper  member  of  which  it  insensibly  intermingles,  lie* 
this  soft  white-brown  rock,  having  the  appearance  of  a  rich  lime- 
stone. It  is  very  remarkable  on  account  of  its  low  specific  gravityi 
and  still  more  so,  considering  its  position,  by  reason  of  tiie  veij 
small  quantity  of  carbonate  of  lime  which  it  contains.     There  tre 
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(Tous  small  fissures  in  the  rock,  which  constitute  a  natural 
i^e.  It  is  one  of  the  richest  subsoils  of  the  whole  chalk  series, 
;  admirably  adapted  for  the  growth  of  hops,  wheat,  beans,  &c« ; 
ndeed  nearly  the  whole  of  the  outcropping  of  this  subsoil  from 
bam  to  Petersfield  is  under  cultivation  for  the  first-named 
When  exposed  to  frost  this  rock  crumbles  into  a  fine 
ler.  In  the  neighbourhood  of  Famham,  during  the  last  ten 
(,  many  thousands  of  tons  have  been  dug  and  used  as  a  ma- 
,  under  the  impression  that  it  was  a  '^  good  marl ;"  this  is 
r  mistaken  as  regards  the  meaning  of  the  word  marl^  which, 
;ctly  speaking,  should  only  be  applied  to  a  substance  contain- 
nuch  carbonate  of  lime.  All  those  persons  who  have  em- 
ed  it  concur  in  expressing  a  favourable  opinion  of  its  effects, 
particularly  on  some  sandy  soils  the  benefit  derived  from  its 
ication  is  most  striking.  That  we  are  not  to  attribute  this 
t  to  the  presence  of  lime  in  any  form,  is  evident  from  the 
x>sition  of  the  substance  as  given  below, 
t  the  present  time  it  is  still  extensively  quarried  for  manure, 
section  of  rock  at  Famham  is  about  40  feet  in  thickness, 
as  it  approaches  the  next  stratum  above  it  gradually  assumes 
rder  character,  and  does  not  so  readily  moulder  into  soil  by 
sure. 

Analysis  of  Soft  Brown  Rock  immediately  above  the  Gault  (No.  4). 

^  Per  Cent. 

Combined  water  and  a  little  organic  matter  .       4*15 

le  in  dilute  acids,  57*  10 : — 

Silicic  acid  (silica) 46*28 

Carbonic  acid           ......  none. 

Sulphuric  acid         ••....  trace. 

Phosphoric  acid       ......  ditto. 

Chlorine         . none. 

Lime 0*26 

Magnesia       ..•...•  *07 

Potash -79 

Soda -43 

Protoxide  and  peroxide  of  iron            .         .         .  6*12 
Alumina          .         .         .         .         .         .         .3*15 

ible  in  acids,  38*75 : — 

Lame 2*91 

Magnesia traces. 

Potash 1*51 

Soda -60 

Alumina  with  a  little  oxide  of  iron      .         .         .     14*20 
Silicic  acid  and  sand  •         •         •         •         .19*53 


100*00 


o.  5.  The  Firestone  Rock. — The  next  in  the  ascending  series 
e  firestone  rock,  which  is  hard,  heavy,  and  compact.  It  is 
1  esteemed,  locally,  as  a  good  building  stone,  which  n; ay  lie 
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dug  out  in  masses  weighing  several  tons  each.  Between  these 
masses  of  stone  there  are  large  fissures  filled  up  with  a  rich  hoc* 
tuous  marl.  In  these,  when  quarrying  stones  in  hop-grooDdi, 
the  roots  of  the  hop-plant  are  frequently  found  20  feet  and  up- 
wards helow  the  surface.  This  rock  is  not  used  as  manure,  and 
it  decomposes  very  slowly ;  but  whenever  it  crops  out  or  row 
near  to  and  parallel  with  the  upper  soil  the  land  is  always  of  the 
most  fertile  description. 

Analysis  of  the  Firestone  Rock  (No.  6). 


Pw  Cent 

Combined  water  with  a  little  organic  matter 

1-60 

Soluble  in  dilute  acids,  83'38  :  - 

Silicic  acid  (silica)    . 

•                   •                    • 

not  asoerttine^ 

Carbonic  acid 

*                    •                    •                    « 

36  ^47 

Sulphuric  acid 

*                    •                    •                   i 

a  trace. 

Phosphoric     . 

•                   *                    •                    1 

016 

Chlorine 

•04 

Lime     .... 

•                    •                    • 

.     44-90 

Magnesia 

•                   •                    » 

•28 

Potash 

•                    •                    • 

•18 

Soda      .... 

•                    •                    • 

•80 

Protoxide  and  peroxide  of  iron 

•60 

Alumina 

•                          V                          *                          • 

1-46 

Insoluble  in  acids,  16 •02  : — 

Lime     .... 

•                      •                                              i 

•41 

Magnesia 

•                      •                      • 

•10 

Potash 

•                      •                      •                      < 

•07 

Soda      .... 

•                      •                      • 

•48 

Alumina  with  a  little  oxide  of 

iron     , 

•02 

Silicic  acid  and  sand 

•                    •                   • 

.     13'09 

!^ 


100-00 

It  will  be  seen  that  this  rock  differs  from  all  the  other  strata 
that  we  have  yet  described,  in  being  a  comparatively  pure  lime" 
stone,  containino:  80  per  cent,  of  its  weight  of  carbonate  of  lime 

No.  6.  Fossiliferous  Green  Mart — This  is  a  thin  stratuffli 
usually  found  from  12  to  20  feet  above  the  building-stone.  It 
varies  in  thickness  from  a  few  inches  to  15  or  20  feet  Just  at 
the  bottom  of  this  marl  the  phosphatic  fossils  lie  in  the  greatcit 
abundance.  These,  with  the  marl,  have  been  fully  detcribed  m 
vol.  ix.  of  the  Journal,  in  the  paper  "  On  the  Phosphoric  Fossils 
of  tlie  Chalk  Formaticm."  * 


*  It  may  not  be  uninteresting  to  state,  that  since  the  discoveir  of  these  pbot* 
phatic  remains  I  have  extensively  and  exclusively  used  the  above  rossils,  as  well  ^ 
those  still  luoit;  abundantly  obtained  from  the  lower  greensand,  as  substitates  fof 
bones  in  the  manufacture  of  superphosphate  of  lime  for  the  use  of  my  ftrm;  vdA 
that,  l>oth  as  regards  cheapness  and  efficacy,  T  have  every  reason  to  be  satisfiC' 
with  their  employment  for  this  purpose. —J.  M.  Paine. 
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Analysis  of  the  Fossiliferous  Green  Marl  (No.  *6), 

Pter  Cctit« 

Combined  water  and  a  little  organic  matter  .       4*21 

lie  in  dilute  acids,  64*61 : — 

Silicic  acid  (silica) 31*88 

Carbonic  acid  .         .         .  small  quantity,  undetermined. 


Sulphuric  acid 

Phosphoric  acid 

Chlorine         .... 

Lime     ..... 

Magnesia        .... 

Potash 

Soda      ..... 

Protoxide  and  peroxide  of  iron 

Alumina         .... 

ble  in  acids,  31  *  18  : — 

Lime     ..... 
Magnesia  •         .         . 

Potash  .... 

Soda      .  •.-.•..• 

Alumina  and  a  little  oxide  of  iron 
Silicic  acid  and  sand 


45 

3*76 

trace. 

6*61 

•86 

3*21 

1*20 

16*91 

•74 

1-62 

1'09 

•45 

•31 

6*76 

22*06 

100*00 


e  have  elsewhere  drawn  attention  to  the  composition  of  this 
rkable  marl,  and  shall  only  here  observe,  that,  in  addition  to 
lusual  percentage  of  phosphoric  acid  and  potash  it  contains, 
lot  unlikely  that  some  part  of  its  fertility  is  connected  with 
uantity  of  silica  present  in  a  soluble  condition. 
K  7.  Grei/  MarL — The  grey  or  dirty- white  marl  rests  upon 
reen  band.  It  is  frequently  from  50  to  100  feet  in  thick- 
shading  off  into  the  next  division.  This  of  all  others  is  the 
which  has  been  most  extensively  applied  as  manure  in  all 
of  the  outcropping  of  the  chalk  hills ;  and  in  very  remote 
it  seems  to  have  been  most  highly  appreciated,  if  we  may 
by  the  quantities  that  have  been  excavated.  In  some 
ties  it  is  denominated  "  malm."  On  exposure  to  weather  it 
into  a  fine  powder.  We  need  hardly  observe  that  it  is  a  most 
;  subsoil,  suitable  to  the  growth  of  almost  every  crop. 

Analysis  of  the  Grey  Marl,  or  "  Malm  **  (No.  7). 

0  in  dilute  acids,  78-65  : —  Per  Cent. 

Silicic  acid  (silica)  .         .  .  .2*16 


Carbonic  acid 

Sulphuric  acid 

Phosphoric  acid 

Chlorine 

Lime     . 

Magnesia 

Potash  . 

Soda     . 

Protoxide  and  peroxide  of  iron 

Alumina 


29  96 

21 

•21 

•08 

41*52 

•40 

•26 

1*64 

2*20 

11 


552  On  Clialk  Marl. 

Insoluble  in  acid^,  21  *  35  : —  FW  Cbm. 

Lime 1*71 

Magnesia tnoe. 

Potash -82 

Soda '07 

Alumina  and  a  little  oxide  of  iron         .         .         .2*57 
Silicic  acid  and  sand 16*68 

100*00 

No.  8. — This  rock  is  of  a  harder  texture  than  the  preceding 
one,  and  falls  to  pieces  in  flakes,  instead  of  into  powder,  when 
exposed  to  frosts ;  it  has  therefore  never  been  so  much  esteemed 
for  marling  purposes,  neither  is  the  soil  formed  from  this  vA 
so  naturally  fertile  as  any  of  the  preceding.  It  will  grow  good 
wheat  and  barley,  but  it  requires  more  manure.  It  is  not  luited 
for  hops. 

Analysis  of  Marl  (No.  8). 

Soluble  in  dilute  acids,  92*74: — 

PW  Oant. 
Silicic  acid  (silica)    .         •         .        •  .         .2*11 

Carbonic  acid 86*73 

Sulphuric  acid  ......        '06 

Phosphoric  acid         .  .         .         •         .         •        '05 

(Jhlorine  .......        '04 

Lime 49'16 

Magnesia        .         .         .         .         .         .         .1*18 

Potash -11 

Soda 1*86 

Protoxide  and  peroxide  of  iron    .         .         .         .      1  *  74 
Alumina '20 

Insoluble  in  acids,  7 '  26 : — 

Lime      ........  '22 

Magnesia trace. 

Potash '15 

Soda *05 

Alumina  with  a  little  oxide  of  iron        .         •         .1*42 

Silicic  acid  and  sand          .         .         .         •         •  5 '42 

100*00 

No.  9.  Loioer  Chalk, — This  is  an  extremely  hard  chalk,  of  nther 
a  yellowish  colour.  It  lies  between  the  preceding  mail  and  the 
(rhalk,  with  flints.  It  is  very  much  mixed  up  with  broken  chalk 
fossils,  which,  however,  are  non-phosphoric.  Frost  exerts  vcrj 
little  influence  over  this  chalk,  causing  it  merely  to  split  into 
laminated  plates.  It  is  seldom  employed  as  a  dressing  for  land. 
As  a  soil,  it  is  usually  of  a  }>oor  character,  probably  the  poorest 
of  the  whole  series ;  but  after  deep  subsoiling,  combined  with 
proper  manuring,  Mr.  Paine  has  succeeded  in  growing  upon  it 
heavy  crops  of  wlieat,  barley,  and  tuiiiips,  even  when  there  was 
a  very  sc:mty  portion  of  surface-soil. 
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AnalysU  of  Lower  Chalk  (No.  9). 

Pier  Cent. 

Clay  and  sand  insoluble  in  acids 

.       204 

Silicic  acid,  soluble  in  ditto 

.    trace. 

Carbonic  acid  •         .         •         , 

1  *                  i 

.    42-14 

Sulphuric  acid 

r                   ( 

•31 

Phosphoric  acid 

•07 

Chlorine 

•    none. 

lime      .... 

.    64-37 

Magnesia 

•26 

Potash    .... 

•08 

Soda      .... 

•19 

Protoxide  and  peroxide  of  iron   . 

•65 

Alumina 

• 

•    trace. 
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100-00 

X  10.  Loioer  Portion  of  Chalky  with  Flints. — This  is  a 
r  chalk  than  the  preceding.  It  pulverises  to  a  considerable 
it  on  exposure,  but  not  thoroughly,  like  the  upper  member, 
;e  chalk  next  to  be  described.  This  bed  (No.  10)  is  of  in- 
t,  as  underlying,  just  beneath  the  surface^  the  greater  part  of 
k  Hants. 


Analysis  of  No.  10. 

Sand  and  silicious  matter  insoluble  in  acids 

Carbonic  acid 

Sulphuric  acid 

Phosphoric  acid 

Chlorine 

Lime     , 

Magnesia 

Potash  . 

Soda 

Oxide  of  iron  and  alumina 


Vet  Cent. 

•66 

42*98 

trace. 

•08 

none. 

66-24 

-10 

•06 

•14 

•74 

100^00 


».  11.  The  Upper  Soft  White  or  Free  Chalk  crumbles  into  a 
K>wder,  like  slaked  lime,  on  exposure.  It  is  always  selected, 
3  attainable,  for  the  chalking  of  soils,  for  which  purpose 
lous  quantities  have  been  dug,  from  time  immemorial.  At 
am,  in  North  Hants,  there  is  a  pit  of  chalk  of  this  descrip- 
probably  the  most  extensive  of  its  kind  in  the  kingdom, 
specimen  analyzed  was  taken  near  Crondell  church,  in  a 
of  about  100  acres,  in  several  parts  of  which,  by  way  of  ex- 
tent, bones  where  thickly  applied  as  a  manure  some  twelve 
rteen  years  ago,  after  which  there  was  a  most  marked  supe- 
Y  in  each  crop  of  the  four-course  shift,  the  portions  where 
ones  were  put  being  conspicuously  visible  in  the  crops. 
3  is  a  thin  top-soil,  of  light  hazel  loam,  lying  on  the  jchalk 
s  locality. 
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Analysis  of  No.  11. 

PteGoit. 

Sand  and  silicious  matter  insoluble  in  acids 

1^46 

Carbonic  acid           ...... 

.     41*48 

Sulphuric  acid         .... 

nooe. 

Phosphoric  acid       .... 

•04 

Chlorine         ..... 

none. 

Lime     ..... 

.     66-72 

Magnesia        .... 

•06 

Potash             .... 

•17 

Soda      ...... 

•02 

Oxide  of  iron  and  alumina 

1-06 

100-00 

No.  12.  Second  Specimen  of   Upper  Chalky  taken  from  a  p 

where  chalk  is  dug  for  manuring  purposes,  lying  about  half 

mile  north  of  the  preceding  specimen.     Both  the  soil  and  sahso 

of  this  locality  possess  the  same  external  characteristics  as  thoaei 

No.  11. 

Analysis  of  No.  12. 


Sand  and  silicious  matter  insoluble  in  acids 
Carbonic  acid  ..... 

Sulphuric  acid  ..... 

Phosphoric  acid       ..... 

Chlorine  ...... 

Lime     ........     56^ 18 

Magnesia        .         .  .         .         .         .  .  '30 

Potash '22 

Soda -21 


Per  CenL 
•87 

42-67 
-09 
•08 
-08 


Alumina  and  oxide  of  iron 


40 


100-00 


Little  need  be  added  to  what  has  already  been  said  with  reg 
to  these  different  soils.  Nos.  1,  2,  and  3,  the  different  pord 
of  the  gault,  are  not  properly  marls  but  clays  ;  the  middle  g( 
being  indeed  the  only  one  containing  any  carbonate  of  li 
No.  4.  is  an  exceedingly  singular  stratum  ;  and  it  is  not  iin| 
bable  that  a  further  careful  study  of  this  soft  light  rock  will  aic 
throwing  light  ujwn  the  internal  composition  of  soils,  of  whicl 
present  we  know  little  or  nothing.  The  samples  5,  7,  and  8  c 
tain  a  considerable  proportion  of  clay,  and  are  therefore  prop 
(railed  marls  ;  whilst  the  last  four  specimens  are  all  chalk,  mon 
less  pure. 


XXIII. — On  the   Diseases  occurring  after  Parturition  in  C 
and  Sheep,  with  the  Remedies,  8fc,     By  W.  C.  Sibbald. 

Prize  Report. 

In  accordance  with  the  first  of  the  regulations  laid  down  asgui 
to  competitors  for  the  prize  of  the  Society,  the  author  has,  in 
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treatise,  confined  his  remarks  as  much  as  possible  to  his  own  per- 
sonal observations,  surgical  practice,  and  remedies:  this  will 
account  for  the  plain  style  in  which  it  is  written.  He  has  also  (as 
a  member  of  the  veterinary  profession)  found  it  a  matter  of  some 
little  difficulty,  in  the  construction  of  a  report  intended  for  the 
^formation  of  tlie  agricultural  community  at  large,  to  abstain 
from  the  use  of  technical  phrases,  so  that  it  may  be  generally 
Understood — a  matter  which  he  ventures  to  assume  is  of  paramount 
importance :  in  accordance  with  this  view,  it  is  proposed  very 
cursorily  to  notice  the  parts  immediately  connected  with  par- 
^rition,  giving  at  the  same  time  their  anatomical  names,  which 
will  then  be  made  use  of  throughout  the  consideration  of  the 
diseases  consequent  upon  this  process.  First  then  of  the  uterus. 
T'his  is  the  hollow  organ  known  as  the  womb  or  calf-bag,  and  in 
^hich  the  calf  is  contained,  with  its  membranous  coverings,  dur- 
ing the  period  of  pregnancy  ;  these  membranes,  three  in  number, 
Constitute  the  placenta  or  after-birth.  The  inner  surface  of  the 
Uterus  is  studded  with  numerous  prominences,  each  placed  at 
^ome  little  distance  from  the  other,  and  adherent  to  similar  pro- 
jections on  the  outermost  covering  of  the  foetal  calf;  these  projec- 
tions are  denominated  the  cotyledons.  The  uterus  gradually  con- 
tracts in  size  towards  the  opening  leading  from  it,  and  this 
Contracted  portion  is  termed  its  cervix  or  neck  ;  the  opening  itself 
is  the  OS  uteri,  which  during  pregnancy  is  hermetically  closed, 
but  when  the  act  of  parturition  commences  it  is  capable  of  being 
vastly  dilated  to  allow  the  passage  of  the  foetus. 

The  OS  uteri  opens  into  a  passage  of  some  length  and  con- 
siderable size  ;  this  is  the  canal  of  the  vagina,  which  terminates  at 
the  vulva,  or  external  opening,  familiarly  known  as  the  shape  or 
bearing ;  the  sides  of  this  opening  consist  of  two  prominences, 
designated  the  labia.  These  observations,  and  the  nomenclature, 
will  in  every  particular  apply  to  the  ewe  and  its  foetal  lamb. 

The  diseases  incidental  to  the  Cow  will  form  the  first  part  of 
the  Report,  and  it  will  be  necessary  for  the  better  elucidation  of 
the  subject  to  notice,  first,  the  manner  in  which  this  animal  should 
be  treated  after  natural  and-*  healthy  parturition.  The  act  of 
delivery  being  fully  accomplished  (which  includes  the  expulsion 
of  the  placental  membranes),  the  cow  should  be  allowed  to  lick 
and  caress  her  offspring,  and  as  soon  as  she  beconnes  tranquil  the 
greater  part  of  the  milk  contaiQed  in  the  udder  may  be  withdrawn. 
In  some  parts  of  the  country  it  is  a  coipmon  practice  to  allow  the 
cow  to  drink  this  first-drawn  milk,  or  beastmgs ;  it  is  not,  how- 
ever, advisable  to  follow  this  practice,  as  no  benefit  accrues  to  the 
beast,  and  it  will  disincline  her  to  drink  the  warm  water  or  thin 
oatmeal  gruel  which  should  as  speedily  as  possible  be  offered  to 
her,  and  supplied  in  liberal  quantities  for  the  succeeding  twenty- 
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four  hours.  The  calf  may  be  allowed  to  suck  as  soon  as  its 
strenc^th  will  permit ;  but  if,  as  is  frequently  the  case  in  daily 
counties,  the  young;  animal  is  intended  to  be  reared  from  the  pail 
as  soon  as  dropped,  the  portion  of  milk  left  in  the  udder  maj 
remain  until  the  next  milking  without  fear  of  any  unpleannt 
result.  As  diet,  the  cow  may  be  allowed  some  warm  bnin-math 
and  a  moderate  quantity  of  hay,  but  cut  fodder  and  roots  of  all 
kinds  should  be  avoided  during  the  first  few  days ;  if  it  be  the 
season  of  grass,  she  should  be  put  up  and  restricted  to  the  tame 
diet  for  tlie  same  period  ;  some  extra  shelter  suitable  to  the  seaaoD 
of  the  year  must  also  be  afforded  her  at  this  time. 

Disease  in  its  varied  forms  comes  next  to  be  considered ;  and 
the  one  most  frequent  of  occurrence  (affections  of  the  udder 
excepted),  and  most  important  on  account  of  its  fatality,  is  that 
known  by  the  various  terms  of  "  Milk  Fever,"  "  Dropping  after 
Calving,"  &c. 

Modern  practitioners  of  Veterinary  Medicine  have  designated 
it  "  Parturient  Apoplexy  ;"  and  as  the  name  has  reference  to  one 
of  the  most  prominent  symptoms  in  connection  with  the  procen 
which  it  follows,  it  is  perhaps  not  inappropriate. 

The  animal,  however,  that  has  dropped  after  cralying, 'and  is 
unable  again  to  rise,  may  yet  present  a  variety  of  symptoms,  only 
some  of  which,  or  modified  states  of  the  same,  are  present  in 
different  cases,  and  tliis  difference  will   have  a   correspcmding 
influence  upon  the  treatment.     This  disease  will  very  rarely  be 
found  to  supervene  upon  difficult  parturition ;  on  the  contrary, 
it  usually  selects  for  its  victims  those  animals  which  have  had  an 
unusually  quick  and  easy  delivery  ;  no  breed  is  exempt  from  its 
attack ;  the  Aldemcy  has  been  said  to  have  this  immunity,  bat 
such  is  not  the  fact ;  it  will  however  more  frequently  be  met  with 
in  the  well-bred  short-horn.     Few  cases  occur  in  heifers,  or  at 
the  second  calving ;  the  greater  proportion  are  animals  with  their 
fifth  or  sixth  calf,  but  they  are  frequently  attacked  both  before 
and   after  these  latter  periods.     Beasts  with  large  udders,  and 
that  are  in  the  habit  of  yielding  great  quantities  of  milk,  are  more 
particularly  obnoxious  to  it;    the   time  of  its  occurrence  after 
calving  varies  from  a  few  hours  to  three  days,  and  it  does  some- 
times make  its  appearance  after  a  longer  interval,  but  this  is  the 
exception  to  the  rule.     The  earliest  symptoms  are  an  appearance 
of  restlessness,  shifting  of  the  limbs,  increased  brightness  of  the 
eye  ;  and  the  dung  is  frequently  evacuated ;  then  follows  quick- 
ened breathing,  unsteadiness  in  the  gait,  and  at  length  the  animal 
falls,  makes  one  or  two  ineffectual  attempts  to  rise,  and   then 
gradually,  and  often  rapidly,  appear  some  or  all  of  the  symptoms 
about  to  be  noticed.     In  some  rases  the  pulse  will  onl}'  average 
from  55  to  60  beats  in   the  minute,  being  full  and  steady^  in  fact 
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Ij  deviating  from  the  ordinary  and  natural  pulse ;  the  horns, 
aities,  and  surface  of  the  body  are  cool,  the  nose  moist,  no 
ranee  of  inflammation  about  the  udder,  but  the  secretion  of 
is  much  diminished ;  the  animal  has  no  appetite  and  rumi- 
I  is  suspended ;  the  shape  is  open  and  flabby,  and  there  is 
tntly  a  discharge  of  white  tenacious  mucus  proceeding  from 
e  pupils  of  the  eyes  are  dilated,  the  eyeball  looking  blue 
lassy  ;  in  a  short  time  the  head  will  be  turned  backwards, 
)se  resting  in  the  flank ;  the  horns,  extremities,  surface  of 
»dy,  and  udder,  now  become  colder,  and  the  animal  passes 
state  of  coma ;  the  breathing  in  some  cases  is  heavy  and 
'ous,  in  others  there  is  no  visible  alteration ;  the  eyeballs 
)W  flxed,  the  finger  may  be  passed  round  the  inner  surface 
i  orbit  without  any  sense  of  feeling  being  manifested ; 
tions  of  fetid  gas  will  rapidly  succeed  each  other  up  the 
;  possibly  the  paunch  will  be  distended  with  this  gas,  con- 
ng  hoove  ;  the  number  of  pulsations  remains  the  same,  but 
m:e  is  much  diminished,  indeed  sometimes  the  pulse  can 
'  be  felt ;  neither  dung  nor  urine  has  been  voided  since  she 
she  never  changes  her  position,  but  if  you  raise  her  head  it 
belplessly  upon  her  side,  and  thus  gradually  life  passes 
generally  in  about  twenty-four  hours  from  the  commence- 
3f  the  attack.  In  other  cases  the  symptoms,  as  soon  as  the 
has  fallen,  are  more  violent :  the  pulse  ranges  from  70  to 
ats  per  minute,  the  breathing  is  quickened,  the  horns  are 
le  nasal  pad  dry,  the  udder  is  hard  and  hot,  she  froths  at 
3Uth,  moans,  and  makes  desperate  but  ineffectual  struggles 
e,  no  feculent  matter  or  urine  is  evacuated,  the  pulse 
ses  in  frequency,  but  is  less  distinctly  to  be  felt,  the  respira- 
sire  increased  to  perhaps  40  in  the  minute,  and  in  seven  or 
hours  the  state  of  coma  before  adverted  to  supervenes, 
rapidly  following.  There  is  yet  another  state  known 
the  name  of  dropping  after  calving;  in  these  cases  the 
1  falls  about  the  second  or  third  day ;  she  can  raise  herself 
her  fore  limbs  (in  fact  some  of  them  will  sit  up  like  a  dog 
their  haunches),  but  she  cannot  make  any  effort  with  her 
imbs,  yet  the  appetite  continues  good,  rumination  is  accom- 
d,  the  secretion  of  milk  is  plentiful,  and  the  evacuations  are 
kl ;  in  this  state  she  may  remain  from  two  to  five  days,  or 
longer,  and  at  length  rise  upon  her  legs  and  completely 

8  a  notable  fact,  that  upon  making  an  examination  of  the 
I  and  viscera  of  some  animals  that  have  died  from  this  dis- 
lo  trifling  will  be  the  deviations  from  a  healthy  appearance, 
;  becomes  a  matter  almost  impossible  for  the  examiner  to 
out  the   immediate  cause  of  death ;  nevertheless  there  are 
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sometimes  sufficient  lesions  to  be  found  which  may  be  taken  ai 
evidences  of  the  nature  of  the  disease :  occasionally  the  Mood- 
vessels  of  the  dura  mater,  or  membrane  investing  the  brain  aal 
lining  the  bones  of  the  skull,  will  be  found  to  contain  a  laiger 
quantity  of  dark-coloured  blood  than  usual ;  this  appearance  wili 
extend  to  the  portion  covering  the  medulla  oblongata,  or  com- 
mencement of  the  spinal  marrow,  but  no  farther. 

The  vessels  of  the  lungs  are  often  inordinately  filled  with  Uood; 
the  cavities  of  the  heart  will  also  be  found  to  contain  large  quan- 
tities of  dark-coloured  fluid  blood.     In  some  cases  the  liver  is  in 
a  state  of  congestion,  the  gall-bladder  may  contain  more  or  leu 
bile,  the  thickness  of  which  is  mostly  in  an  inverse  ratio  to  the 
quantity.     The  rumen,  or  first  stomach,  is  invariably  found  to 
contain   a  large  quantity  of  food  in  an  undigested   state:  the 
second  stomach  will  also  contain  food  ;  and  here,  too,  the  greater 
portion  of  the  fluids  taken  after  the  commencement  of  the  disease 
will  be  found :  the  contents  of  the  third  stomach  are  generally 
dry  and  hard  ;  the  lining  membrane  of  all  three  is  easily  separable 
from  the  subjacent  tissue,  and  appears  of  a  purple  hue:  the 
fourth,  or  true  digestive  stomach,  will  contain  but  little  ingeste; 
if  any  medicine  have  been  administered,  some  of  it  will  be  found 
in  this  stomach  ;  the  lining  membrane  will  be  thickened  and  of  a 
scarlet  hue,  and  this  appearance  will  extend  several  inches  along 
the   commencement  of  tlie  intestines,  and  frequently  for  some 
little  distance  beyond  this  the  intestine  will  be  deeply  stained  with 
bile.     Throughout  the  remaining  course  of  the  small  intestines  ao 
trace  of  food  will  be  found,  but  here  and  there  they  will  be  con- 
tracted as  though  from  an  attack  of  spasm,  while  in  other  parti 
the  mucous  lining  membrane,  and  even  the  peritoneal  coverii^, 
will  present  a  similar  appearance  to  the  fourth  stomach ;  occa^ 
sionally  some  fapcal  matter  will  be  contained  in  the  large  intes- 
tines,  but  more  frequently  they  also  are  empty,'  even  to  their  ter- 
mination at  the  anus  ;  the  bl<idder  may  or  may  not  contain  urine, 
but  the  viscus  itself  generally  presents  a  healthy  appearance. 
The  last  organ  to  be  noticed  is  the  uterus,  and  seldom  indeed  is 
it  that  any  trace  of  disease  can  here  be  found :  according  to  the 
time  that  has  ehapsed,  so  will  be  the  appearances  of  recent  deli- 
very :  the  cotyledons  are  more  or  less  absorbed,  generally  pre- 
senting a  brownish  hue,  and  some  little  fluid  will  be  found  con- 
tained in  the  cavity.     From  the  varied  symptoms  during  life,  and 
uncertain  appearances  after  death,  it  is  little  to  be  wondered  at 
that,  even  in  the  present  day,  some  difference  of  opinion  prevails 
among  the  members  of  the  veterinary  profession  as  to  the  primary 
seat  of  this  disease. 

The  tre<atment  next  comes  under  consideration.     If  an  animal 
be  found  suflering  from  the  disease  in  its  earliest  stage,  or  before 
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he  has  fallen,  the  staite  of  the  pulse  should  be  ascertained  as 
piicklj  as  possible  :  this  may  be  felt,  as  in  the  horfte,  at  the  artery 
Kiftgling  over  the  angle  of  the  lower  jaw ;  if  there  be  plenty  of 
alood  distending  the  vessel,  which  may  be  known  by  the  force 
with  which  it  pulsates  under  the  finger,  the  number  of  beats 
irill  be  of  little  moment,  but  the  jugular  vein  should  be  imme- 
liately  opened,  and  from  four  to  eight  quarts  of  blood  abstracted, 
icoording  to  the  size  of  the  animal ;  it  will  often  be  necessary  to 
bave  several  men  to  support  her  upon  her  legs  during  this  opera- 
tion, but  perseverance  will  not  unfrequently  be  rewarded  by  the 
prevention  of  her  dropping  at  all,  and  her  complete  and  rapid 
recovery.  Should  the  animal,  however,  be  down  before  attention 
b  called  to  her,  the  propriety  of  blood  letting  will  become  a 
matter  of  anxious  consideration.  As  a  general  rule  it  is  better  to 
abstain  from  it,  but  the  state  of  the  pulse  will  be  the  guide  to  the 
professional  attendant :  if  it  be  but  little  quickened,  or  indis- 
tinctly to  be  felt,  and  the  extremities,  &c.  are  cold,  or  if  the 
animal  is  in  a  lethargic  state,  by  no  means  bleed ;  but  if  the 
pulse  range  from  70  to  80  in  the  minute,  sharp  in  its  beat, 
the  animal  struggling  and  throwing  itself  violently  about,  and 
more  especially  if  she  have  but  recently  dropped,  benefit  will 
be  obtained  by  opening  the  jugular ;  but  the  operator  must  now 
carefully  watch  the  effect  of  loss  of  blood  upon  the  pulse  ;  should 
it  become  slower,  or  if  it  falter,  or  miss  a  beat,  let  the  vein  at 
once  be  pinned  up.  Some  medicine  will  in  all  events  next  be 
administered,  and  this  must  consist  of  a  powerful  cathartic ;  no 
other  proof  need  be  adduced  of  the  necessity  of  this  beyond  the 
bict  that  if  the  animal  live  long  enough  for  purging  to  be  brought 
about,  recovery  with  ordinary  care  is  almost  the  invariable  result, 
and  often  the  more  prominent  unfavourable  symptoms  will  dis- 
appear, as  if  by  magic,  when  purging  commences.  To  the 
cathartic  should  be  added  powerful  stimulants  in  large  doses ;  the 
first  dose,  for  a  strong,  fresh,  full-sized  beast,  may  consist  of  two 
pounds  of  Epsom  salts,  with  one  dram  of  croton  oil  for  the  ca- 
thartic, and,  as  stimulants,  the  ordinary  mustard  flour  and  spirits 
of  turpentine,  of  each  from  two  to  three  ounces,  with  one  or  two 
ounces  of  ginger ;  or,  if  there  be  any  preference,  an  equal  quan- 
tity of  sulphur  may  be  substituted  for  some  of  the  salts,  and  the 
stimulants  may  be  varied  by  the  nitric  spirits  of  ether,  the  aromatic 
spirits  of  anmionia,  and  powdered  gentian-root,  in  doses  of  two 
ounces  each  ;  these  last,  however,  are  less  efficacious  than  the 
former,  and  it  must  be  borne  in  mind  that  it  may  be  impossible 
to  administer  a  second  dose,  from  the  great  difficulty  in  swallow- 
ing about  to  be  noticed.  The  medicines  should  be  gradually 
mixed  with  three  or  four  quarts  of  tepid  water,  and  then  slowly 
and  carefully  poured  down  the  animal's  throat;  this  will  be  a 
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work  of  some  little  time,  requiring  from  the  exhibitor  the  exer- 
cise of  a  considerable  amount  of  patience,  as  the  power  of  deglu- 
tition is  much  impaired  in  this  disease,  and  there  is  danger  of 
suffocation  to  be  apprehended  from  some  portion  of  the  draught 
passing  into  the  windpipe.     The  cow  must  now  be  raised  and 
maintained  as  much  as  possible,  with  the  aid  of  trusses  of  straw, 
&c.,  in  a  natural  position,  resting  on  her  chest  and  bellj,  with  an 
inclination  to  one  side ;  the  body  should  be  clothed,  if  rendered 
necessary  by  the  lowness  of  its  temperature,  or  the  temperature  of 
the  surrounding  atmosphere.     And  here  it  may  be  remarked  that 
the  disease  will  make  its  appearance  at  all  seasons  of  the  year; 
but  as  in  dairy  counties  almost  all  the  cows  calve  in  the  spring 
or  early  summer,  so,  as  a  matter  of  course,  it  is  more  prevalent  at 
that  time  in  those  counties.     All  the  milk  that  can  be  abstracted 
should  be  drawn  from  the  udder ;  the  attendant  should  ascertain 
if  there  be  any  faeces  in  the  rectum,  and  if  so,  remove  them  widi 
the  hand  :  a  gallon  of  warm  water,  in  which  a  little  soft  soap  has 
been  dissolved,  should  then  be  thrown  up  with  a  clyster  apparatna. 
It  is  a  customary  practice  to  apply  some  powerfully  stimulating 
liniment  to  the  spine,  and  this  is  certainly  advisable,  it  being 
remembered  that  every  symptom  points  to  functional  derange- 
ment of  the  brain  and  nerves  ;  the  liniment  may  be  composed  of 
spirits  of  turpentine  four  ounces,  olive  oil  and  water  of  ammonia 
of  each  two  ounces ;  some  fluid  preparation  of  cantharides  may 
be  added  to  an  equal  proportion  of  this  liniment,  if  preferred;  an 
ample  quantity  should  be  well  rubbed  on  to  each  side  of  the 
centre  of  the  spinal  column,  from  the  poll  to  the  setting  on  of  the 
tail.     Some    person  should  be    appointed  to   attend  constantly 
upon  the  animal,  and  she  should  be  changed  from  side  to  aide 
every  four  hours,  the  teats  also  being  repeatedly  drawn ;  in  the 
early  periods  of  the  disease  she  should  be  induced  if  possible  to 
partake  of  plenty  of  water  slightly  chilled,  but  if  she  will  not 
voluntarily  take  fluid  some  infusion  of  linseed  must  be  made, 
and  a  couple  of  quarts  given  with  the  horn,  every  three  or  four 
hours.     In  those  cases  which  have  been  referred  to,  where  loss  of 
motive  power  is  the  only  prominent  symptom,  it  will  yet  be  ad- 
visable to  administer  a  full  dose  of  cathartics  and  stimulants  and 
apply  the  stimulating  liniment  as  before  directed  ;  this  wiU  pre- 
vent the  inability  to  rise  being  prolonged,  as  would  otherwise  be 
the  case,  for  seven,  eight,  or  more  days ;  bleeding,  however,  will 
be  altogether  inadmissible.     In  from  eight  to  twelve  hours,  if  the 
symptoms  are  unrelieved  or  the  animal  has  become  worse,  more 
restless,  or  more  comatose,  as  the  case  may  be,  it  will  be  advisable 
to  repeat  half  the  dose  or  more  of  the  cathartic  medicine,  com- 
bined with  the  same  amount  of  stimulants  as  before,  substituting 
for  the  water,  as  the  menstruum  for  its  administration,  some  por- 
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cion  of  linseed  infusion.  Great  care  sbould  be  observed  in  the 
repeated  administration  of  powerful  stimulants  to  prevent  their 
passing  into  the  windpipe,  and  indeed,  if  the  animal  is  utterly 
unable  to  swallow  the  medicine  when  fairly  placed  in  her  mouth, 
it  will  be  better  to  desist,  and  either  await  the  effect  of  that 
aJready  administered  or  consign  her  at  once  to  the  butcher ;  any 
Eeeces  that  may  be  retained  in  the  rectum  should  again  be  removed 
and  some  more  soap  and  water  injected ;  no  solicitude  need  be 
entertained  as  to  the  state  of  the  bladder,  whether  full  or  empty. 
Occasionally  hoove  will  be  present  to  a  considerable  extent ;  the 
mimal  should  then  be  turned  over,  more  especially  if  she  be 
lying  upon  her  left  side ;  but  if  the  swelling  still  increase  it  will 
be  useless  to  interfere ;  although  it  is  easy  enough  to  puncture  the 
paunch  and  evacuate  the  gas,  yet  the  collapse  immediately  con- 
sequent would  be  assuredly  fatal.  The  subsequent  treatment 
will  be  but  a  continuation  of  that  already  laid  down,  varying  the 
stimulants  according  to  the  urgency  of  the  symptoms  ;  the  faeces 
should  be  removed  as  often  as  the  rectum  is  filled,  and  small 
quantities  of  infusion  of  linseed  should  be  repeatedly  homed 
down  the  throat.  If  success  attend  the  treatment,  generally  in 
about  forty-eight  hours,  or  rather  less,  purging  will  commence, 
and  frequently  in  a  few  more  hours  the  animal  rises.  The  treat- 
ment during  the  return  to  convalescence  will  comprise  an  allow-^ 
anee  ^s  diet  of  a  moderate  quantity  of  hay,  and  a  mixture  of  dry 
bran  and  bruised  oats.  If  the  purging  be  prolonged  beyond  the 
second  day  some  bean-meal  may  be  substituted  for  the  bran  ;  the 
drink  should  consist  of  wheat-flour  gruel,  or,  if  this  is  refused,  a 
Very  limited  supply  of  boiled  water  ;  if  the  purging  is  excessive, 
two  drams  of  powdered  opium,  with  two  ounces  of  chalk,  and  a 
few  drams  of  carraway-seeds,  may  be  administered  once  during 
each  day  in  a  small  proportion  of  gruel.  In  some  cases  the 
animal's  appetite  returns,  rumination  is  re-established,  and  the 
secretions  and  excretions  are  natural,  but  she  is  unable  to  rise ; 
care  should  then  be  taken  to  turn  her  over  at  least  once  each  day, 
and  she  should  be  comfortably  bedded  up  with  litter.  If  eight 
or  nine  days  elapse  in  this  way  it  will  be  necessary  to  raise  her 
up  and  sling  her  on  a  couple  of  sacks :  often  after  they  have  been 
supported  in  this  manner  for  an  hour  or  two  they  will  be  able  to 
continue  standing  without  further  assistance ;  but  if  she  be  un- 
ruly in  the  slings,  and  bear  but  little  weight  upon  her  legs,  she 
must  be  lowered  down  again,  and  perhaps  on  the  morrow  she 
may  be  raised  with  better  success ;  hand-rubbing  the  legs  for 
several  hours  will  also  be  attended  with  benefit  in  these  cases, 
[t  is  a  matter  of  great  importance  to  the  proprietors  of  cattle  if 
smy  preventive  precautions  can  be  taken  against  this  affection ; 
rery  limited  feeding,  both  before  and  after  calving,  has  been 

VOL.  XIL.  2  o 


562  Diseases  occurring  after  Parturition  in  Qw$  and  Sheq/p 

recommended,  the  abstraction  of  several  qaarU  of  blood  a  fe« 
weeks  prior  to  parturition,  the  administration  of  cathartic  or 
febrifuge  medicines  about  the  same  period,  or  immediately  after 
parturition  ;  but  cows  submitted  to  each  of  these  plans  of  trett- 
ment  have  yet  fallen  victims  to  the  disease ;  neither  it  it  to  be 
expected  that  owners  can  submit  every  beast  to  such  precaationuT 
measures ;  yet  if  there  be  any  suspicion  of  a  particular  animali 
from  her  having  an  unusually  large  udder,  or  a  more  dependfiot 
belly,  with  little  inclination  to  move  about,  the  following  couiw 
of  procedure  should  be  adopted.  It  is  not  advisable  to  withhold 
almost  all  food  for  the  day  or  two  preceding  parturition ;  on  die 
contrary,  a  fair  average  quantity  should  be  allowed,  but  it  ii 
equally  injudicious  to  permit  the  animal  to  gorge  itself  to  exceML 
As  soon  as  the  animal  will  partake  of  it  after  calving,  gruel  or 
chilled  water  should  be  furnished  ad  libitum^  and  a  pound  (xr  a 
pound  and  a  half  of  Epsom  salts,  with  two  ounces  of  nitrate  of 
potash  and  a  few  drams  of  ginger,  may  be  administered  abont 
four  hours  after  calving.  It  is  seldom  that  an  animal,  after  re- 
covery from  this  disease,  will  yield  quite  as  much  milk  as  she  hat 
done  at  previous  calvings,  but  frequently,  with  judicious  feeding 
the  quantity  will  not  be  materially  lessened ;  it  is  also  a  matter  of 
certainty  that  there  is  a  liability  to  the  recurrence  of  the  com- 
plaint; yet  this  is  not  an  invariable  rule,  but  in  the  greater 
number  of  cases  it  will  be  the  interest  of  the  proprietor  to  part 
with  a  beast  that  has  once  suffered  from  an  attack. 

The  next  disease  in  importance  to  the  cattle  proprietor  (and 
more  especially  in  a  dairy  country,  where  the  loss  of  milk  is  of 
only  inferior  importance  to  the  loss  of  the  animal  altogether)  is 
inflammation  of  the  udder,  known  in  many  districts  by  the  name 
of  G  arget.  Heifers  and  young  cows  are  more  especially  olmoxiaQS 
to  this  complaint,  although  more  aged  animals  are  not  exempt 
It  may  arise  from  external  violence  inflicted  upon  the  udder  in 
any  way,  but  it  generally  appears  within  a  short  time  after  calving ; 
hence  it  is  evident  that  the  tendency  of  an  animal,  and  especially 
of  a  young  one,  to  suffer  from  fever  at  this  lime,  may  be  locally 
determined,  and  thus  be  the  cause,  among  other  affections,  of  in- 
flammation of  the  udder.  Exposure  to  wet  and  cold,  in  the  open 
pasture  in  the  early  spring-time,  is  also  a  frequent  cause ;  persons 
unaccustomed  to  or  careless  in  milking  may,  by  their  injndicioDS 
handling,  determine  the  disease ;  but  the  long-received  notifln, 
that  leaving  a  small  quantity  of  milk  in  the  udder  at  each  period 
of  milking  is  a  most  frequent  cause,  cannot  be  satisfactorily  main- 
tained, else  should  the  cow  that  has  one  or  more  calves  constantly 
allowed  access  to  her  udder  be  the  invariable  subjec;t  of  the 
disease,  whereas  these  animals  are  always  exempt.  It  is  true  that 
in  some  of  our  dairy  counties  where  females  are  the  milkers  this 
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is  more  prevalent,  but  it  may  be  accounted  for  from  their 
BSteady  and  irregular  handling  in  the  process  of  milking.  One 
f  the  eariiest  symptoms,  but  seldom  noticed,  is  a  rigor,  or  shaking 
it ;  stifihess  of  the  hind  leg  on  the  side  about  to  become  affected 
rill  sometimes  precede  this ;  the  pulse  then  becomes  increased, 
rith  heat  of  horns,  dryness  of  the  nasal  pad,  partial  loss  of  appe- 
tte  and  rumination ;  generally  only  one  quarter  of  the  udder  is 
ovt  attacked,  but  occasionally  two  quarters  suffer  at  the  same 
tnte,  and  it  will  sometimes  extend  to  the  whole  gland ;  the  affected 
narters  will  be  swollen,  hot,  and  painful ;  the  external  skin  is  of  a 
ease  and  shining  appearance ;  the  secretion  of  milk  is  lessened  in 
[nantity  and  altered  in  quality,  being  thin  and  watery ;  as  the 
Mail  disease  progresses  it  becomes  of  the  consistence  of  curd,  and 
i  with  difficulty  squeezed  out  of  the  teat ;  ere  this  the  fever  will 
lave  become  mitigated,  or  in  some  cases  it  will  be  increased,  in- 
locing  general  disturbance  of  the  system,  which  not  unfirequently 
becomes  locally  determined  to  the  lungs  ;  in  other  cases,  lumps  of 
urious  size  will  be  felt  in  the  substance  of  the  udder,  matter  will 
ana  in  the  centre  of  these,  which  will  ultimately  force  a  passage 
fztemally,  occasionally  loss  of  life  will  supervene  from  the 
kbsorption  of  some  of  this  pus  by  the  blood-vessels,  it  being 
wrried  throughout  the  general  circulation,  and  again  deposited,  in 
he  form  of  purulent  collections,  in  other  parts  of  the  frame,  or  in 
iome  of  the  viscera  Mortification  and  death  of  some  portion  of 
he  udder  is  another  termination  of  this  disease  :  the  gland  itself 
becomes  of  a  blue,  and  the  diseased  quarters  of  a  dark  purple 
xilour ;  softening  of  its  substance  and  sloughing  may  take  place, 
nr,  if  it  proceed  unfavourably,  the  gangrene  may  extend  to  the 
leighbouring  quarters,  and,  the  constitution  eventually  becoming 
xmtaminated,  a  fatal  termination  attends  the  case.  The  most 
reqnent  result,  however,  is  loss  of  the  function  of  the  quarter  or 
(narters,  from  obliteration  of  the  secretory  apparatus,  by  the 
iiocess  of  effusion  and  deposition  consequent  upon  inflammation ; 
astly,  in  some  cases,  resolution  may  be  accomphshed,  and  a  return 
»f  healthy  function. 

The  treatment  of  this  disease  will  always  consist  in  the  ab- 
itraction  of  blood  when  there  is  much  acceleration  of  pulse,  and 
i;eiierally  in  its  earliest  stage,  if  the  local  affection  be  at  all 
severe.  It  is  a  favourite  practice  with  some  to  effect  this  evacua- 
ion  from  the  external  abdominal  or  milk  vein,  as  it  is  commonly 
»lled  ;  this  practice  is  decried  by  others,  on  the  ground  that  the 
rein  does  not  return  the  blood  from  the  substance  of  the  gland ; 
leyertheless  it  does  return  to  the  heart  a  considerable  quantity  of 
>lood  from  the  immediate  neighbourhood  of  the  udder.  The 
iractical  rule  that  may  be  adopted  is,  that  in  all  cases  where 
here    is   present  much  fever,  and  general   disturbance   of  the 
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system,  a  sufficient  quantity  of  blood  should  be  abstracted  firom 
the  jugular  to  produce  an  impression  upon  the  pulse ;  but  is 
those  cases  in  which  the  disease  is  more  confined  to  the  udder 
itself,  from  four  to  six  quarts  of  blood  may  be  drawn  from  the 
abdominal  vein.     Great  care  should  be  tdcea  in  securing  die 
opening  by  pin  and  ligature,  as  it  is  liable  to  be  disturbed  when 
the  animal  lies  down,  allowing  even  fatal  haemorrhage ;  and,  in- 
deed, this  venesection  should  not  be  intrusted  to  any  but  a  pisD- 
tical  operator.     From  a  pound  to  a  pound  and  a  half  of  Epsom 
salts  should  be  administered ;  and  if  the  general  inflammatofj 
symptoms  run  high,  some  sedative  medicines  must  be  given  every 
four  or  eight  hours  :  these  may  comprise  either  opium  or  digi- 
talis, in  dram  doses,  or  the  extract  of  belladonna  in  two-dnun 
doses,  with  one  dram  of  emetic  tartar ;  an  ounce  of  the  nitric 
spirits  of  ether  may  occasionally  be  added.     But  if  the  symptomi 
are  less  severe,  two  ounces  of  the  nitrate  of  potash  may  be  sdded 
to  the  cathartic ;  and  some  diuretic   agents,  as  the  nitre  widi 
resin,  in  the  same  doses,  may  be  administered  every  day  or  eveiy 
alternate  day,  as  the  case  may  require.     In  those  cases  where  pw 
has  formed,  attention  should  be  paid  to  keeping  up  the  general  tone 
of  the  system,  especially  if  the  animal  be  emaciated,  or  feed  ddi- 
cately  ;  half  the  quantity  of  diuretic  medicine  should  be  withheld, 
and  ginger  and  gentian  in  ounce  doses  may  be  substituted.    If 
gangrene  commences,  to  these  last  must  be  added  the  tincture  of 
opium  and  nitric  spirits  of  ether,  in  doses  of  from  one  to  two 
ounces  each.     The  local  treatment  should  comprise,  in  the  esrly 
stages,  fomentations  of  warm  water,  persisted  m  for  some  time, 
and  repeated  at  least  thrice  in  the  day.     After  the  udder  has  been 
wiped,  no  more  efficacious  agent  than  goulard  water,  with  a  very 
small  quantity  of  spirits  of  wine,  can  be  used ;  with  this  lotioD 
the  skin  should  be  well  saturated.     The  more  pressing  symptomi 
having  subsided,  some  stimulating  compound  should  be  applied 
with  friction  after  each  fomentation,  and  perhaps  the  best  is  the 
compound  soap  liniment,  but  this  must  not  be  used  too  soon. 
If  suppuration  or  gangrene  appear  likely  to  occur,  the  liniment 
generally  known  as  the  black  or  Driffield  oil  may  be  used ;  the 
receipt  for  its  formation  is  as  follows : — Take  of  olive  oil,  1  pint ; 
spirits  of  turpentine,  2  ounces ;  sulpliuric  acid,  6  drains ;  mix 
these  together,  taking  care  to  leave  the  cork  out  of  the  botde  for 
some  short  time  afterwards,  or  the  heat  evolved  will  cause  it  to 
burst :  if  the  consistence  is  too  thick,  it  may  be  warmed  a  little 
when  about  to  be  applied.     Those  quarters  which  are  unaffected 
should  be  carefully  and  gently  milked,  morning  and  evening; 
and  so  long  as  the  secretion  from  the  diseased  quarters  continues 
thin,  and  can  be  readily  abstracted,  this  should  be  done,  but  it  is 
bad   practice   to    be   continually   forcing   the   curdled   material 
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lirough  the  duct  of  the  teat ;  on  the  contrary,  it  is  better  not  to 
Iraw  it  at  all ;  but  if  there  be  much  soft  dependence  about  the 
nase  of  the  teat,  a  lancet  should  be  thrust  upwards  into  the  udder — 
here  need  be  no  fear  of  evil  consequences,  provided  the  teat  itself 
be  not  wounded,  and  much  benefit  will  be  derived  from  the 
^[Tadual  draining  away  of  milk  discoloured  with  bloody  serum. 
Should  pus  form  in  the  gland,  which  will  be  ascertained  by  its 
softness  and  fluctuation,  it  will  be  prudent  to  make  a  large,  and 
if  much  as  possible  dependent,  opening  for  its  evacuation,  and  the 
same  must  be  repeated  with  any  fresh  collection  that  may  appear : 
the  importance  of  making  a  free  opening  is  in  the  prevention  of 
sinuses  orj  pipes  being  formed  during  the  process  of  healing. 
This  last  process  may  be  assisted  by  the  daily  application  of  a 
digestive,  and  none  will  answer  the  purpose  better  tiian  the  black 
oils.  If  any  considerable  proportion  of  the  udder  be  morti- 
fied it  may  be  removed  by  the  knif^,  the  large  blood-vessels 
being  secured  with  a  ligature  should  they  be  wounded  in  the 
operation :  as  dressing,  a  solution  of  the  chloride  of  lime,  in  the 
proportion  of  an  ounce  to  a  pint  of  water,  may  be  alternated  with 
the  compound  tincture  of  myrrh ;  and  as  the  healing  process  pro- 
ceeds, the  digestive  before  recommended  should  be  resorted  to. 
Occasionally,  one  or  more  quarters  will  remain  hard  and  swollen 
when  all  other  symptoms  have  disappeared,  the  disease  having 
terminated,  as  before  noticed,  in  effusion  and  loss  of  milk.  When 
this  result  appears  likely  to  take  place,  benefit  will  occasionally 
be  obtained,  at  an  early  period,  and  more  or  less  absorption  of 
the  swelling  take  place,  from  one  or  two  applications  of  an  oint- 
ment composed  of  half  a  dram  of  the  biniodide  of  mercury  to 
an  ounce  of  lard  ;  although  not  unfrequently  this  will  act  as  an 
irritant,  and  hasten  the  formation  of  pus.  During  this  disease 
the  diet  should  consist  of  warm  or  cold  bran-mashes,  with  a  few 
bruised  oats  and  a  little  hay  ;  roots  should  generally  be  avoided  ; 
and  if  it  be  the  early  grass  season  the  animal  should  be  taken 
from  the  pasture  and  shut  up  in  the  house ;  but  when  the  fever 
and  constitutional  symptoms  have  disappeared,  or  when  the 
animal  is  suffering  from  discharges  from  wounds  in  the  udder, 
some  bean  or  barley  flour,  mixed  with  cut  hay  and  clover,  or 
small  quantities  of  bruised  oil  cake,  may  be  allowed.  If  the 
appetite  is  entirely  gone,  she  must  be  drenched  with  oatmeal- 
gruel,  to  which,  as  the  case  may  require,  small  quantities  of 
sound  ale  or  porter  have  been  added.  The  water  given  to  the 
animal  should  be  warmed;  this  will  disincline  her  to  partake 
of  any  great  quantity,  and  thus  indirectly  tend  temporarily 
to  check  the  secretion  of  milk — a  benefit  derived^  inasmuch 
as  it  is  of  great  importance,  if  possible,  to  arrest  the  disease 
at   an   early  period,  so   that   the   functions   of  the   gland   may 
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be  unimpaired.  No  dairy  fanner  would  think  of  again  breed- 
ing from  an  animal  that  had  lost  a  quarter,  bat  she  would  be  soU 
or  fattened  for  the  butcher :  even  if  the  beast  have  recovered 
apparently  altogether,  yet  it  will  be  better  to  get  rid  of  her,  for 
the  vessels  of  the  quarter  that  has  once  been  affected  seldom 
recover  their  tone,  and  there  is  liability  to  recurrence  ot  tbe 
affection ;  yet,  among  high-bred  stock,  where  milk  is  not  the 
object,  but  the  breeding  and  rearing  of  calves,  an  animal  of  tfaii 
kind  may  be  kept  with  safety,  especially  if  she  be  yaloabk  on 
account  of  the  superiority  of  her  conformation,  &c. 

The  diseased  affections  of  the  teats  may  next  be  considered. 
Sometimes,  a  few  weeks  after  calving,  cracks  will  appear  tnni- 
versely  across  their  surface,   accompanied  with  discmarge,  snd 
peeling  off  of  the  neighbouring  cuticle.     The  lead  liniment,  ctmi- 
posed  of  Goulard's  extract  one  part  and  olive  oil  fonr  parts,  will 
be  a  suitable  application.     There  is  another  affection  of  the  testi, 
occurring  at  almost  every  period,  in  which  the  catide  is  elevated 
in  the  form  of  vesicles  ;  these  burst,  or  are  ruptured  in  the  act  of 
milking,  leaving  the  exposed  cutis  extremely  sore.     Any  mild 
emollient  may  be  applied  in  these  cases ;  perhaps  as  effecbisl  in 
one  as  any  may  be  made  by  triturating  together  lard  with  cold 
spring  water  until  is  assume  a  soft  consistence.     In  each  of  these 
affections  the  sore  teats  should  be  carefully  cleansed  with  tepid 
water  and  a  sponge  (taking  care,  however,  not  to  disturb  the 
scabs)  before  milking ;  the  unguent  being  applied  inunedistely 
after  milking.     The  teat  should  be  handled  as  tenderly  as  possi- 
ble during  this  necessary  operation,  the  cow  at  the  same  time 
being  soothed  by  the  voice  and  manner  of  the  attendant.     Some- 
times small  warts,  with  thin  pedicles  or  stalks,  are  found  growing 
from  the  teat ;  the  most  effectual  way  to  get  rid  of  these  is  to  snip 
them  off  with  scissors,  and  apply  a  heated  pointed  iron  lightly  to 
the  part  whence  they  arc  removed :  this  last  operation  will  pre- 
vent the  formation  of  a  fistulous  opening  into  the  milk  duct,  in 
occurrence  which  will  occasionally  take  place  if  the  denuded  sur- 
face be  not  seared.     Should  the  attachment  of  the  wart  to  the  test 
be  more  extended,  a  small  quantity  of  paste,  composed  of  white 
arsenic  and  water,  may  be  applied  to  the  surface  ;  this  will  csnse 
them    to   slough  out.     The   removal   of  warts  should   only  be 
attempted  while  the  cow  is  dry.     Occasionally,  from  the  cause 
above  referred  to,  or  from  some  other  unrecognised,  a  fistulous 
opening  will  be  found  to  exist  into  the  duct  through  the  side  of 
the  teat,  and  most  commonly  about  its  base.     If  it  be  near  the 
apex,  it  is  a  matter  of  little  consequence ;  but  if  otherwise,  it  is 
annoying,  as  the  milk  flies  in  every  direction  but  into  the  pail. 
These  openings  are  generally  incurable ;  for  the  application  of 
raustic  to   their  interior,  which  would  cause  them  to  be  oblite* 
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ated,  is  to  be  dreaded  on  account  of  the  probability  of  it^  exciting 
nflammation  of  the  quarter.  Modem  veterinary  isurgery  has 
l^yen  birth  to  a  plan  for  closing  these  openings  with  some  of  the 
rarious  adhesive  substances  now  so  much  in  vogue,  such  as 
solutions  of  gutta-percha  or  collodion  ;  these  substances  must  be 
ipplied  with  a  small  soft  brushy  and  as  each  successive  layer  gets 
iry^  another  should  be  applied,  until  a  sufficient  thickness  is  laid 
>ii  to  suit  the  views  of  the  operator. 

Not  unfrequently  the  flow  of  milk  through  one  or  more  of  the 
teats  is  obstructed  by  a  small  moveable  tumour  or  tumours,  about 
the  size  of  peas  descending  into  the  passage,  A  small  metallic 
probe  should  be  passed  up  the  teat,  which  will  push  them  back 
into  the  udder,  and  they  will  often  remain  there  without  causing 
any  further  inconvenience.  If  they  continue  troublesome,  it  may 
be  advisable  to  cut  down  upon  them,  or  slit  up  the  teat,  to  effect 
their  removal  i  but  there  is  great  fear  to  be  apprehended  of  a 
fistulous  opening  being  left,  or  obliteration  of  the  duct  taking 
place  after  these  operations.  One  solitary  case  occurred  to  the 
author  of  this  treatise,  of  an  animal  with  her  second  calf  (having 
been  milked  with  the  previous  one),  in  whom,  although  there  was 
an  ample  secretion  of  milk,  yet  all  the  teats  were  impervious :  a 
probe  could  readily  be  introduced  an  inch  up  to  their  base,  but  no 
farther.  The  abstraction  of  milk  being  thus  impossible,  it  was 
deemed  advisable  to  bleed  and  physic  her ;  the  secretion  of  milk 
was  thus  checked,  and  she  was  fattened  for  slaughter. 

The  diseases  consequent  at  times  upon  difficult  or  abnormal 
parturition  next  claim  attention.  And  first,  then,  of  Hysteritis, 
or  inflammation  of  the  womb.  When  the  calf  has  been  forcibly 
extracted,  or  much  manipulation  has  been  used  to  facilitate  de- 
livery, or  after  the  production  of  twins,  especially  if  they  be 
dead,  the  placental  membranes  having  been  thrown  off,  the  animal 
is  sometimes  attacked  with  straining,  this  occurring  most  fre- 
quently to  the  cow  in  high  condition ;  violent  expulsive  efforts 
are  made,  small  quantities  of  bloody  mucus  passing  from  the 
vagina ;  the  contents  of  the  bladder  are  frequently  evacuated ; 
she  continues  in  a  recumbent  position,  ever  and  anon  kicking  at 
her  belly  ;  mortification  of  the  uterus,  and  the  death  of  the 
animal,  will  too  often  be  the  termination  of  these  cases.  If  the 
pulse  be  full  and  strong,  and  she  have  not  been  excessively  ex- 
hausted during  parturition,  four  or  five  quarts  of  blood  should 
be  abstracted  from  the  jugular :  a  pound  of  salts,  or  a  pint 
and  a  half  of  linseed  oil,  with  from  two  to  four  ounces  of  the 
tincture  of  opium,  should  be  administered ;  this  last  may  be 
repeated  in  half-doses  every  four  hours  if  the  pains  continue. 
Thin  oatmeal  gruel  should  be  occasionally  horned  down,  but  no 
solid  food  must  be  allowed.     Her  hind  parts  should  be  elevated 
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somewhat  more  than  her  fore  quarters,  and  a  quart  of  grue!,  to 
which  half  an  ounce  of  a  watery  solution  of  opium  or  extract 
of  belladonna  has  been  added,  should  be  gently  injected  into 
the  rectum.  The  couples  and  loins  should  be  frequently 
fomented,  or  a  fresh  sheep-skin  may  be  closely  applied,  and  re- 
tained for  some  time  upon  them.  In  urgent  cases,  a  sufficient 
quantity  of  mustard,  made  into  a  paste  with  spirits  of  turpendne^ 
may  be  well  rubbed  into  the  region  of  the  right  flank,  and  for  a 
considerable  distance  around.  Care  should  be  taken  to  arreit 
any  formation  of  gas  in  the  paunch ;  to  which  end,  half-omice 
doses  of  the  chlorinated  lime  may  be  given  in  a  little  cold  water.  If 
this  be  inefficient,  the  stomach  may  be  punctured  with  a  trocbai^ 
as  in  the  ordinary  operation  for  the  relief  of  hoove,  and  the 
canula  of  the  instrument  allowed  to  remain.  In  many  cases, 
particularly  in  heifers,  the  state  of  exhaustion  and  collapse  will 
from  the  first  be  excessive,  especially .  if  there  has  been  a  no- 
longed  labour.  The  animal  will  throw  itself  flat  upon  its  SMle^ 
with  the  head  stretched  out ;  occasionally  she  kicks  at  her  abdo- 
men, the  breathing  is  accelerated,  the  pulse  can  hardly  be  fdt, 
or  perhaps  not  at  all.  No  bleeding  must  be  practised  hen^ 
but  the  local  fomentations,  extending  to  the  shape  and  udder,  must 
be  unremittingly  followed  up.  The  liquor  ammoniae  acetatis, 
in  eight-ounce  doses,  with  two  ounces  each  of  nitric  spirits  of 
ether  and  laudanum,  should  be  administered  and  repeated  every 
four  hours,  until  the  animal  become  tranquil  and  lie  in  a  natoial 
position.  If  the  prostration  of  strength  be  extreme,  carbonate  of 
ammonia,  in  half-ounce  doses,  may  occasionally  be  advantageously 
exhibited,  and  even  from  two  to  three  ounces  of  spirits  of  turpen- 
tine may  be  tried.  Two  or  three  quarts  of  warm  oatmeal  groel, 
witii  a  pint  of  sound  ale  or  porter,  should  be  given  evenr  four  or 
six  hours  in  the  intervals  of  the  medicine ;  and  if -she  will  partake 
of  chilled  water,  any  quantity  may  be  allowed. 

Profuse  hapmorrhage  from  the  womb,  shortly  after  calving,  is 
never  met  with ;  but  there  is  a  passive  haemorrhage,  which  is 
commonly  classed  with  the  disease  called  Red  Water.  This 
latter  affection  occurs  ordinarily  in  a  few  days  after  calving.  The 
urine,  when  voided,  is  of  a  scarlet  hue,  and,  if  placed  aside  to 
settle,  clots  will  be  formed ;  chemical  analysis  proves  these  to  be 
composed  of  veritable  blood.  This  haemorrhage  occurs  from  the 
kidneys  ;  the  office  of  these  glands  is  to  separate  from  the  blood 
passing  through  them  the  urine,  and  from  some  sympathy  with 
the  womb,  which  lies  in  their  immediate  neighbourhood,  or  from 
their  being  unduly  excited  during  the  time  of  parturition,  or  from 
that  tendcnry  to  the  localizatitm  of  fever  at  this  period,  which 
has  been  before  adverted  to,  their  secretory  function  is  disordered, 
and  blood  itself  is  separated  from  the  vessels  as  well  as  urine. 
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In  many  of  these  cases  the  general  health  is  unimpaired,  but,  if 
there  be  any  fever  present,  it  may  be  advisable  to  withdraw  a  few 
quarts  of  blood ;  whether  this  be  done  or  not,  a  brisk  saline 
cathartic  should  certainly  be  administered.  After  its  operation, 
small  doses  of  nitric  ether,  with  spirits  of  turpentine — say  an 
ounce  of  each — should  be  given  in  some  linseed  infusion;  if 
there  be  any  strainmg,  an  ounce  of  laudanum  may  be  added. 
The  haemorrhage  continuing  unchecked  after  the  lapse  of  a  few 
lays,  creosote,  in  doses  of  a  dram,  may  be  combined  with  the 
;wo  first  medicines.  If  the  cow  be  in  low  condition,  some  tonics, 
15  gentian-root,  ginger,  and  carraways,  should  be  added,  the  diet 
ilso  being  of  a  generous  nature.  If,  on  the  contrary,  she  be 
plethoric,  the  cathartic  may  be  repeated  after  an  interval  of  a 
tew  days.  Some  of  these  cases  prove  extremely  obstinate,  and 
'hen  it  will  be  serviceable  to  remove  the  hair  from  over  the  loins, 
md  well  rub  in  some  counter-irritant ;  the  ointment  of  the  binio- 
Ude  of  mercury,  in  the  proportion  of  one  dram  to  the  ounce 
>f  lard,  will  be  the  best.*  Sometimes,  after  much  violence  has 
iieen  used  in  extracting  the  calf,  or  in  heifers  in  whom  the  genitals 
ire  not  sufficiently  relaxed,  the  vaginal  canal  will  be  much  bruised, 
md  even  sloughing  of  some  portion  of  the  lining  membrane  may 
take  place,  with  a  foetid  discharge  from  the  vulva.  A  portion  of 
tow,  saturated  with  the  black  oils,  should  be  carried  with  the 
land  into  the  canal  and  brought  in  contact  with  its  parietes ; 
ifter  which  it  must  be  withdrawn.  If  there  be  much  straining 
>r  fever,  the  treatment  recommended  in  inflammation  of  the 
nromb  should  be  adopted :  if  the  external  labia  should  be  torn, 
me  or  more  sutures,  as  may  be  required,  of  stout  packthread 
nust  be  introduced  to  bring  the  parts  in  apposition;  but  the 
lexible  suture  wire,  invented  by  Professor  Simonds,  is  a  far 
preferable  agent.  Inversion  of  the  vaginal  canal  is  sometimes 
present,  the  os  uteri  often  presenting  at  the  vulva.  This  most 
requently  takes  place  a  few  weeks  before  calving ;  nevertheless, 

*  The  disease  here  alluded  to  under  the  term  of  red-water  is  of  frequent  occur- 
'ence,  as  a  sequela  of  parturitioD,  in  the  eastern  counties  of  Ejigland.  The  attack, 
vhich  is  nshered  in  by  diarrhoea,  usually  comes  on  about  a  fortnight  after  calvinff, 
ind  very  rarely  occurs  subsequent  to  the  third  week.  It  is  attended  with  much 
constitutional  disturbance,  and  many  ammals  fall  victims  to  the  malady.  Although 
he  urine  is  so  changed,  both  in  quality  and  colour,  as  to  become  the  most  prominent 
ymptom,  still  it  is  evident  that  a  disturbance  of  the  digestive  and  assimilative 
unctions  constitutes  the  essence,  as  it  were,  of  the  disease. 

The  bleeding  recommended  by  the  author  is  stoutly  opposed  by  many  veterinary 
nrgeons,  and  also  by  the  owners  of  the  animals,  from  tne  frequent  cases  of  &tal 
elapse  which  quickly  succeed  the  withdrawal  of  blood.  We,  npwever,  can  speak 
iractically  of  the  eood  effects  attending  the  removal  of  a  small  quantity  of  blood,  but 
he  greatest  possible  caution  should  be  e^^ercised  in  these  bleedings,  so  as  to  arrest  the 
low  the  instant  the  pulse  wavers  or  is  lessened  in  force.  From  these  remarks  it  will 
e  evident  that  none  but  a  veterinary  surgeon  should  ever  venture  to  bleed  an  animal 
uffering  firom  "the  red-water  of  parturition." — T.  B£Art  Simokds. 
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it  is  sufficiently  often  present  after  parturition  to  entitle  it  to 
notice  in  this  treatise.     The  most  frequently  assignable  cause  k^ 
from  its  having  been  protruded  for  several  weeks  (lefore  paitnii- 
tion ;  and  although,  when  that  act  takes  place,  it  is  temponrilj 
redrawn  within  the  pelvic  cavity,  yet  the  muscular  fibres  bve 
been  so  relaxed,  that  after  the  swelling  consequent  upon  calling 
has  disappeared  it  again  protrudes.     Cows  that  have  had  serenl 
calves  are  most  commonly  the  subjects  of  this  lesion.     It  will  be 
better  to  fatten  and  consign  them  to  the  butcber:    but  in  the 
mean  time,  for  the  comfort  of  the  animal,  and  to  get  rid  of  a  dii- 
gusting  spectacle,  as  well  as  to  guard  against  any  possible  infcnkn 
of  the  uterus,  the  metal  fastening  (which  will  be  described  when 
treating  of  this  last  accident)  should  be  placed  through  the  labia. 
Not  unfrequently  an  animal,  a  day  or  two  after  calving,  will  be 
found  straining  from  the  rectum,  the  tail  is  elevated,  and  Uoodj 
mucus  will  occasionally  be  passed  per  anum.     The  hand  sboold 
be  passed  into  the  rectum,  to  ascertain  the  extent  to  which  the 
lining  membrane  is  lacerated,  and  whether  sloughing  is  about  to 
take  place.     This  lesion  occurs  from  the  gut  being  jammed  be- 
tween the  calf  during  its  passage  and  the  bones  of  the  sacmo 
above  ;  heifers  more  especially  are  its  subjects,  from  the  caniei 
before  adverted  to.     A  saline  cathartic  should  be  administered, 
and  a  digestive  applied  with  the  hand,  as  directed  in  bmiied 
vagina ;  the  beast  should  be  housed  and  dieted,  and  no  further 
ill  consequences  will  ensue.     It  does  happen — but  very  rarely  in 
the  cow — that  the  rectum  becomes  inverted,  from  one  or  two 
yards  of  the  gut  hanging  from  the  anus  to  the  ground,  and  it 
will  even  be  lacerated  from  the  beast  treading  upon  it ;  the  acci- 
dent occurs  during  violent  efforts  made  to  ezpel  a  calf  lying  in 
an  unnatural  position.     The  knife  of  the  slaughterman  had  better 
be  immediately  put  in  requisition  ;  all  surgical  assistance  is  un- 
availing.    Almost   as   rare    an   occurrence  is    inversion  of  the 
bladder ;  the  same  causes  are  in  operation  to  produce  thii,  it 
taking  place  before  the  calf  is  bom ;  it  projcn^  between  the 
labia,  in  the  form  of  a  circumscribed  scarlet  tumour.     If  the 
beast  have  any  meat  upon  her  at  all,  she  also  had  better  be  con- 
signed to  the  butcher.     It  is  recorded  that  this  viscus  has  been 
returned,  and  has  remained  in  its  natural  position,  the  animal 
doing  well ;  but  this  is  certainly  the  exception  to  the  rule,  for  it 
is  generally  impossible  to   return    it  from    its    being  so   mndi 
bruised,  and  consequently  swollen,  during  the  extraction  of  the 
calf,  and  it  is  useless  to  return  it  before,  as  the  first  strong  pain 
would  cause  its  re- inversion.     Its  extirpation  may  be  attempted 
with  better  success :  this  may  be  accomplished  by  tying  tigfatlj 
a  strong  ligature  of  packthread  around  the  bladder,  and  imme- 
diately below  the  ureters  or  ducts  which  bring  the  urine  from  tht 
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idneys ;  the  viscus  may  then  he  left  to  slough  away.  Humanity 
rill  dictate  that  she  should,  as  speedily  as  possible,  be  made  ready 
or  the  butcher,  as  she  will  be  deprived  of  the  receptacle  for  the 
nine,  and  it  will  be  continually  dribbling  from  the  shape,  exco- 
iating  her  thighs  and  legs^  and  thus  rendering  her  a  somewhat 
oatlisome  animal. 

Inversion  of  the  uterus  is  much  oftener  present ;  generally  it 
akes  place  almost  immediately  after  the  expulsion  of  the  calf  and 
dacenta,  but  several  days  will  sometimes  elapse.  In  the  first  in- 
stance it  is  caused  by  the  violent  throes  of  parturition,  or  from 
oo  great  force  employed  in  pulling  the  calf  away,  especially  when 
t  is  nearly  bom.  In  all  cases  of  assistance  afforded  to  facilitate 
parturition,  when  the  fore  or  hind  parts  of  the  foetus  (whichever 
nay  be  coming  first)  have  passed  the  vulval  opening,  the  force 
employed  should  be  relaxed,  and  only  sufficient  traction  used 
gradually  to  extricate  the  remaining  portion.  When  the  inver- 
sion is  of  later. occurrence,  it  arises  from  the  womb  not  having 
sufficiently  contracted  after  delivery :  after  pains  coming  on,  the 
viscus  is  expelled.  Its  appearance  will  at  once  announce  the 
nature  of  the  accident ;  indeed,  sometimes  the  placental  mem- 
branes will  be  still  adherent,  but,  if  not,  the  cotyledons  before 
described  are  apparent  upon  the  surface  of  the  protruded  por- 
tion. In  the  majority  of  cases  it  may  be  successfully  returned, 
and  will  be  retained.  If  it  be  possible  to  keep  the  cow  standing, 
this  will  be  more  readily  accomplished,  as  she  will  not  strain 
so  much  ;  but  if  she  will  lie,  an  assistant  should  keep  her  head 
as  flat  as  the  horns  will  permit  upon  the  ground,  she  being 
tumedj  upon  her  right  side ;  another  assistant  should  hold  a 
rope,  one  end  of  which  must  be  fastened  to  the  left  and  upper- 
most hind  leg,  drawing  it  forward.  This  will  secure  the  ope- 
rator from  danger,  and  allow  him  free  room  for  his  manipula- 
tions ;  the  hinder  parts  should  be  somewhat  elevated  by  means 
of  straw,  &c. 

These  preliminaries  being  adjusted,  the  placenta,  if  it  remain 
adherent,  must  be  removed  by  tearing  asunder  the  connecting 
cotyledons.  The  uterus  itself  should  then  he  lightly  and  care- 
fully cleansed  with  some  warm  milk  and  water,  and  a  clean  cloth 
spread  to  contain  it.  The  operator,  with  his  right  hand,  grasps 
the  upper  part  of  the  viscus  a  few  inches  from  the  vulval  opening, 
and  forces  it  within.  Then  introducing  the  other  hand  within 
the  vagina,  he  retains  the  returned  portion,  while  the  right  hand 
is  withdrawn  1o  repeat  the  manceuvre.  Thus  he  proceeds,  his 
assistant  gradually  advancing  the  remainder  of  the  inverted  por- 
tion until  the  greater  part  is*  returned.  Finally,  he  places  his 
doubled  right  hand  against  the  fundus  of  the  organ,  and  as  he 
advances  it  resolutely  and  steadily  onward  he  gradually  withdraws 
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the  left,  and  generally,  when  the  fundus  has  repassed  the  eztonl 
opening,  the  viscus  suddenly  assumes  its  natural  position.  The 
right  hand  should  be  passed  onwards  into  the  returned  womb^ 
fully  to  ascertain  that  it  has  regained  its  proper  position,  and 
after  the  lapse  of  a  few  minutes  it  may  be  gradually  and  gendj 
withdrawn.  If  there  be  much  straining  during  the  time  of 
operating,  thus  preventing  its  facile  accomplishment,  one  or  two 
ounces  of  laudanum  may  be  administered ;  should  the  paondi 
be  distended  with  gas,  half  an  ounce  of  chlorinated  lime  mij 
be  given  in  a  pint  of  water,  and  if  this  be  ineffectual,  the 
paunch  may  be  punctured.  The  after-treatment  should  oomprue 
the  administration  of  a  saline  cathartic,  with  pne  or  two  ooncei 
of  laudanum  ;  if  the  straining  be  violent,  four  quarts  of  blood 
may  be  abstractcnl,  and  sedatives  or  restoratives  employed  s^ 
cording  to  the  presence  of  irritation  or  the  appearance  of  gUH 
grene.  In  all  cases  sutures  of  broad  tape  or  white  leather  shooU 
be  inserted  through  the  labia  by  means  of  a  suitable  needle^  or 
there  have  been  various  forms  of  truss  harness  recommended ;  but 
these  last  are  open  to  several  strong  objections,  the  di£Bcult7  of 
adjusting  the  pressure  to  the  vulva,  and  also  of  keeping  tbem 
clean,  being  the  most  prominent.  Some  temporary  measnict, 
however,  having  been  taken  to  prevent  the  recurrence  of  the 
accident,  if  after  several  days  have  elapsed  the  animal  coaturoe 
straining,  with  occasional  appearance  of  a  red  mass  at  the  vulral 
opening,  and  no  constitutional  disturbance,  it  will  be  advisable  to 
remove  the  sutures,  and  substitute  an  instrument  constructed  ai 
follows : — Take  two  pieces  of  iron  wire,  each  bent  at  a  right 


angle  thus.  The  transverse  portions  of  the  wires  must 

be  made  sufficiently  small  to  pass  through  a  hole  punched  at  the 
extreme  end  of  eacli  of  the  lateral  portions ;  another  hole  must  alio 
be  made  about  their  middle,  tlirough  which  another  piece  of  wiie 
may  pass  transversely.  Punctures  being  made  in  the  labia,  tbeie 
■transverse  wires  are  inserted  through  them  and  the  opposite 
holes  in  the  lateral  portions,  the  instrument  being  secured  bj 
curling  round  their  thin  ends  with  a  pair  of  pliers  ;  or  an  app^ 
ratus  somewhat  neater,  and  introduced  to  notice  by  Mr.  Taylor* 
veterinary  surgeon,  of  Bury,  in  Suffolk,  consists  of  a  straight 
piece  of  brass  wire,  having  three  transverse  pieces  projecting 
from  it,  each  terminating  obtusely  by  being  bent  round  so  as  to 
form  a  small  ring.  Punctures  being  made  as  before,  these  cron 
wires  are  passed  through  from  side  to  side  ;  another  piece  of  wire^ 
having  a  screw  at  its  end,  passes  through  the  rings,  and  the  in- 
strument is  fixed  by  the  last  ring,  having  a  thread  cut  in  it,  into 
which  the  screw  works.  Either  of  these  instruments  may  be 
kept   in    for   any    length    of   time,    only  occasionally  requiring 
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leansing.  There  ar^  cases  in  which  the  uterine  action  is  so 
iolent,  that  the  viscus  is  te-inverted  in  the  pelvic  cavity,  the 
utures  preventing  its  protrusion  externally ;  or  the  sutures  from 
he  pressure  may  be  torn  out,  and  all  labour  has  been  in  vain. 
Occasionally,  there  will  exist  a  rent  in  the  tunics  of  the  uterus 
tself ;  at  other  times  the  viscus  has  been  inverted  for  some  hours. 
?ossibly  many  ineffectual  attempts  have  been  made  to  return  it, 
ind  it  has  a  black  or  purple  appearance,  with  a  distillation  of 
erum  from  its  surface,  indications  of  local  gangrene!.  In  these 
ases  it  is  better  to  attempt  its  extirpation.  A  ligature  of  stout 
Nickthread  should  be  passed  around  the  neck  of  the  uterus,  as 
lose  as  possible  to,  or  just  within,  the  vulval  opening,  and  firmly 
led.  It  may  then  be  again  wound  once  or  more  around  the  same 
Jace^  and  again  knotted  fast.  This  will  prevent  haemorrhage 
eiking  place,  as  the  whole  of  the  protruded  portion  below  the 
igature  should  be  immediately  removed  with  the  knife  ;  the 
pper  portion  of  the  womb,  with  the  ligature,  will  then  retract 
nto  the  vagina.  As  the  constitutional  Symptoms  will  be  very 
imilar,  so  may  the  after-treatment  be  guided  by  that  laid  down 
mder  the  head  of  inflammation  of  the  womb.  No  attempt 
hould  be  made  to  breed  again  from  an  animal  that  has  had  inver- 
ion  of  this  organ. 

Retention  of  the  placenta,  or  cleansing,  occurs  most  fre- 
[uently  when  the  animal  has  aborted  her  young  before  the 
>rdinary  period  of  parturition ;  nevertheless  it  is  sometimes  re- 
ained  after  natural  labour.  The  membranes  hang  down  from 
he-  vulval  opening,  and  a  fetid  smell  exhales  from  them,  in- 
Teasing  in  fetor  from  day  to  day,  and  occasionally  there  will  be 
ome  straining  present.  Their  retention  appears  to  be  depend- 
ent partly  upon  the  vitality  of  the  placental  cotyledons  not  being 
ufficiently  impaired,  and  partly  to  be  owing  to  the  expulsive 
kction  of  the  uterus  being  defective  immediately  after  the  act  of 
larturition,  the  viscus  gradually  contracting  upon  the  membranes 
)efore  they  can  be  thrown  off.  If  the  animal  be  in  good  con- 
lition,  or  plethoric,  it  will  be  requisite  to  administer  the  ordinary 
laline  cathartic,  viz.  1  lb.  of  Epsom  salts ;  custom  seems  to 
lemand  some  medicament  that  will  determine  its  action  more 
|)articularly  to  the  annoyance,  and,  as  practice  to  some  extent 
¥ill  bear  this  out,  from  two  to  three  ounces  of  bruised  juniper 
merries  may  foe  added  to  the  cathartic ;  if,  on  the  other  hand,  the 
3east  is  in  low  condition,  the  medicine  should  consist  of  the 
merries  with  ah  ounce  each  of  gentian  root  and  carraways  in  a 
pint  of  warm  ale  and  the  same  quantity  of  gruel,  the  cathartic 
3eing  omitted :  about  the  third  day  (if  they  be  retained  so 
ong)  gentle  traction  may  be  made  with  the  hand  upon  them, 
md   not    unfrequently   in    a   few   hours    afterwards    they   will 
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be  thrown  off;  but  it  is  not  advisable  to  introduce  the  hiad 
into  the  uteras,  as  it  would  not  be  possible  to  separate  eicb 
cotyledon  from  the  other,  and,  if  much  force  be  used  to  the  mcA- 
branes,  inordinate  straining,  and  even  inversion  of  the  ntesm 
would  be  liable  to  occur.  Should  there  be  'much  fetor  about  lb 
external  genitals  thej  may  be  bathed  with  a  solution  of  tfai 
chlorinated  lime  in  the  proportion  of  one  ounce  to  a  pint  of 
water.  The  er&:ot  of  rye  has  been  extolled  as  beimr  efficaaoDi  is 
this  affection,  but  as  it  is  a  drug  of  much  power,  and  its  emjdof- 
ment  certainly  not  to  be  generally  recommended  or  adopted,  it 
will  be  sufficient  to  observe  that  its  use  should  be  confined  to 
particular  cases,  and  under  the  immediate  superintendence  of  t 
competent  medical  attendant.  One  other  affection  may  he 
noticed,  as  coming  to  a  certain  extent  within  the  limits  of  tUi 
report.  Occasionally  labour-pains  will  occur  at  the  ordiniiy 
period  of  parturition,  but  no  foetus  is  expelled  :  these  may  recur 
again  at  periods  varying  from  three  weeks  to  'as  many  moudii^ 
when  the  foetus  will  be  expelled  or  removed  in  a  more  or  leM 
putrid  state,  or  perhaps  piecemeal ;  sometimes  all  the  soft  perti 
will  be  absorbed  and  removed  by  the  vessels  of  the  uterus,  the 
bones  only  being  expelled  per  vaginam  ;  lastly,  in  a  few  soUtaiJ 
instances  the  parturient  pains  never  again  recur,  and  the  aniniBl 
will  even  breed  again,  but  it  will  be  the  best  plan  £or  the  owner  to 
fatten  or  dispose  of  her.  The  removal  of  the  foetus  in  these 
cases  does  not  form  the  subject  of  present  consideraticm ;  and  ss 
the  after-symptoms  (when  unfavourable)  are  as  nearly  as  possible 
similar  to  those  in  inflammation  of  the  womb,  so  will  the  tresl- 
ment  in  no  wise  differ. 

The  Diseases  of  The  Ewb 

will  form  the  second  part  of  this  Report  And  first  upon  die 
list  comes  hysteritis,  or  inflammation  of  the  womb ;  this  disesse 
is  generally  consequent  upon  violence  used  in  the  extractioa  of 
the  foetal  lamb,  and  to  this  form  the  observations  will  be  fint 
confined. 

Almost  every  shepherd  considers  himself  an  adept  at  lambing 
his  ewes,  and  when,  from  a  false  presentation,  or  twins,  or  an 
unusually  large  sized  foetus,  causing  protracted  parturition,  he 
thinks  himself  called  upon  to  interfere,  he  proceeds  to  eztnct 
the  lamb  at  once,  without  taking  into  consideration  the  amount 
of  violence  used,  and  seldom  the  manner  in  which  be  accom- 
plishes his  object — that  object  being,  at  all  hazards,  to  bring  Ae 
foetus  away  from  the  mother.  In  illustration  of  this  it  may  be 
noticed,  that,  while  it  is  not  infrequent  for  cows  to  be  consigned 
to  the  butcher  because  the  parties  in  attendance  are  unable  to 
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(tract  the  calf,  it  is  v^  rarely  indeed  that  an  ewe  is  either 
ftughtered  or  suffered  to  die  with  the  lamb  in  the  utenis. 
The  symptoms  after  these  operations  are  usually  great  pros- 
ation  of  strength,  the  animal  is  unwilling  to  rise,  in  a  few 
ours  she  begins  to  breathe  quickly,  the  ears,  nose,  udder,  and 
!g9  are  cold,  the  external  genitals  are  swollen  and  intensely  red, 
lere  is  a  bloody  serous  discharge  from  the  vagina :  as  the  dis- 
ise  progresses  the  breathing  becomes  panting,  she  throws  her- 
M  prostrate  on  her  side,  the  paunch  is  filled  with  gas,  the 
ctremities  and  udder  are  deathly  cold,  the  blood-vessels  on  the 
irface  of  this  last  are  filled  with  congested  blood  appearing  of  a 
urk  blue  colour,  the  genitals  have  now  also  become  cold,  and 
le  colour  is  changed  to  a  purple,  the  head  is  drawn  back  towards 
le  spine,  and,  after  a  few  convulsive  struggles,  she  expires, 
before  noticing  the  treatment  of  these  cases,  it  will  perhaps  be 
Ivisable  again  to  refer  to  the  duties  of  the  lamber.  When  an 
tre  separates  herself  from  the  others,  and  is  evidently  about  to 
^b,  no  long  time  should  elapse  before  the  shepherd  satisfies 
imself  if  this  act  have  been  accomplished  ;  and  if  it  have  not,  he 
loold,  with  gentleness,  catch  her,  and  ascertain  if  there  be  any 
resentation,  that  is,  if  any  portion  of  the  lamb  has  advanced 
ito  the  vaginal  passage ;  if  it  has,  he  should  further  ascertain  if 
be  coming  in  a  natural  position  with  the  head  and  fore  feet 
rst ;  if  so,  he  may  leave  her  again  to  herself,  and,  provided  he 
ive  made  the  examination  with  care  and  tenderly,  no  possible 
LTm  can  accrue ;  but  if  the  presentation  be  a  false  one  he 
ould  at  once  proceed  to  facilitate  delivery,  and,  if  he  be  inex- 
trt  at  the  matter,  no  time  should  be  lost  in  useless  manipula- 
>ns,  but  the  assistance  of  an  experienced  operator  should  be 
imediately  obtained.  After  delivery,  a  small  quantity  of  di^ 
stive  ointment  or  liniment  should  be  introduced  into  the  cavity 
the  vagina :  however  much  theoretical  deductions  would  lead 
condenmation  of  this  custom,  yet  practical  experience  proves 
3  benefit  of  its  adoption  ;  and  this  may  be  accounted  for  from 
B  great  tendency  every  disturbance  of  the  system  in  sheep  has 
assume  a  typhoid  or  gangrenous  nature,  as  the  case  may  be. 
Almost  every  shepherd  has  his  particular  nostrum  to  be 
iplied  in  this  way,  but  no  better  can  be  used  than  the  black 
Is  so  frequently  referred  to  in  this  treatise.  If  great  force  has 
en  used,  or  the  labour  have  been  long  protracted,  and  there 
much  consequent  exhaustion,  half  a  pint  of  oatmeal  gruel  with 
gill  of  sound  beer  warmed,  and  from  two  to  four  drams  of 
idanum,  should  be  administered,  and  repeated  at  intervals  of 
ree  or  four  hours,  as  the  case  may  require ;  the  same  quantities 
nitric  ether  being  substituted  for  the  laudanum  if  the  pain  is 
t  so  violent,  and  the  animal  seem  to  rally  a  little.     But  if  the 
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ewe  is  not  much  distressed  at  the  onset,  two  onnoes  of  Epnm 
salts,  with  two  drams  of  laudanum,  will  form  the  proper  mefr 
cine,  gruel  being  supplied  to  her  occasionally.     When  the  ewe 
appears  to  be  recovering  she  should  be  shut  up  in  a  home  b 
several  days,  and,  if  her  lamb  be  alive,  it  should  be  retaiiied  ti 
her :  but  if  it  be  dead,  and  there  is  no  substitute  lamb  for  hcf^ 
the  udder  should  be  drawn  with  the  hand  for  a  few  dayi^    The 
genitals  may  be  dressed  occasionally  with  the  digestive,  oi^if 
much  fetor  is  present  with  sloughing,  the  solution  of  chlorimtel 
lime  may  be  used.     Any  lesions  of  the  labia  had  better  be  drsWB 
together  by  suture,  although,  if  they  are  not  very  extensive,  Aej 
usually  heal  without  much  deformity.     Another  and  more  poR 
form  of  hysteritis,  although  not  so  frequent  as  the  foregoing,  will 
make  its  appearance  in  two  or  three  days  after  partaritxan.    Tlie 
ewe  is  attacked  with  after-pains  and  straining,  consequent  eitber 
upon  exposure  to  inclement  weather,  or  from  the  deteiminatiiiB 
of  the  accompanying  fever  of  parturition  in  a  local  form  to  the 
uterus.     In  the  first  stages  of  this  complaint  the  nose  is  hot  ind 
dry,  the  breathing  but  little  accelerated,  the  udder  is  hot,  swollen, 
and  tender,  the  labia  are  everted  and  of  a  scarlet  hue,  she  morcf 
restlessly  about  and  ceases  to  graze ;    she  is  annoyed  by  the 
attempts  of  her  lamb  to  suck,  and  kicks  it  away.     The  symptonn 
enumerated  in  the  other  variety  of  the  disease  now  rapidly  let 
in,  or,  from  contiguity,  the  peritoneum,  or  membrane  lining  the 
cavity  of  the  belly,  and  clothing  the  womb,  becomes  influbed, 
fluid  is  effused  into  the  cavity  of  the  belly,  she  seldoin  iiiei 
unless  disturbed,  her  breathing  is  heavy,  and  she  appean  dull' 
and  depressed,  death  ensuing  in  two  or  three  days.     In  miDJ 
parts  of  the  country  this  affection  is  known  by  the  name  oi 
redwater,  from  the  colour  of  the  fluid  found  upon  opening  die 
body.     The  treatment  at  the  commencement  of  this  oomplaJBt 
must  be  bloodletting ;  from  four  to  eight  ounces,  if  so  much  ciB 
be  obtained,  should  be  abstracted  from  the  facial  vein.     There 
are  few  shepherds  but  can  perform   this  operation,  but  diere 
are  still  fewer  who  take  any  care  as  to  the  quantity  of  blood 
abstracted  ;  the  vein  being  opened,  the  animal  is  at  once  released, 
and  may  bleed  eitber  more  or  less,  depending  upon  the  opeia^ 
tion  having  been  effectually  performed  or  other  circnmstanoei. 
This  should  not  be  the  plan  of  procedure.     When  the  vein  ii 
made  visible,  by  pressure  over  the  angle  of  the  lower  jaw-bone, 
the  opening  should  be  made  with  a  lancet  in  an  oblique  direction 
into  the  vein,  the  blade  of  the  lancet  being  of  tolerable  size  (the 
shepherd  uses  bis  knife,  and  cuts  generally  right  down  to  the 
bone) :  this  will  allow  the  blood  to  flow  more  freely  than  if  the 
opening  be  made  longitudinally,  in  a  direction  with  the  course  of 
the  vein ;  the  sheep  should  be  held,  pressure  being  still  applied 
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the  jaw,   until  such  time  as  the  operator  considers  enough 
3od   has    been  evacuated,   the   blood  being   caught   in   some 
itable  vessel.      Should  tlie  blood  continue  flowing  after  the 
essure  has  been  abandoned,  the  edges  of  the  wound  may  be 
nched  together  with  the  fingers  and  a  strip  of  adhesive  plaister 
id  on.     The  professional  attendant  will  alone  be  competent  to 
eed  from  the  jugular,  and  he  will  rarely  find  it  necessary  to 
>en  this  vein  in  preference  to  the  one  above  described.     To 
sume ;  after  bleeding,  the  saline  purgative  with  laudanum,  as 
ifore  noticed,  should  be  administered,  or,  if  the  bowels  be  at 
1  relaxed,  two  ounces  of  linseed  oil  with  the  laudanum  should 
J  substituted  ;  the  udder,  and  shape,  &c.,  must  be  well  fomented, 
id,  if  there  be  frequent  straining,  a  dram  of  the  extract  of  bella- 
)ima  rubbed  down  with  an  ounce  of  warm  water  may  be  injected 
ito  the  vagina  with  a  suitable  syringe.     If  the  sheep  obstinately 
arsist  in  lying  down,  and  the  breathing  is  much  hurried,  the 
ool  should  be  clipped  from  the  lower  surface  of  the  belly  and 
le  flanks  up  to  the  udder,  and  a  suflicient  quantity  of  mustard, 
ixed  with  spirits  of  turpentine  to  a  thin  consistence,  should  be 
ell  rubbed  in.      The  ewe   must  be  placed  in  a  comfortable 
>use,  and,  if  food  is  altogether  refused,  small  quantities  of  thin 
itmeal  gruel  should  be  occasionally  administered,  but  a  few 
lees  of  turnips  or  mangold  wurzel  may  be  allowed  if  she  will 
it  them,  and  a  little  barley-flour  with  cut  hay.     If  the  symptoms 
neliorate  under  this  treatment  she  should  yet  be  carefully  nursed 
id  sheltered  for  a  few  days ;  but  if,  on  the  other  hand,  S3nmp- 
ms  of  gangrene,  as  noticed  under  the  first  head,  appear,  the 
storative    plan    of    treatment    there   recommended    must    be 
lopted.     Any  inordinate  flux  from  the  bowels  should  be  en- 
favoured  to  be  corrected  by  the  administration  of  chalk  in  half- 
ince  doses  with  the  other  medicines,  always  retaining  the  full 
«es  of  laudanum.     The  rectum  will  sometimes  be  bruised,  as 
>ticed  in  the  treatise  on  the  cow ;    it   may  be  known  by  the 
raining,  with  discharge  of  bloody  mucus  proceeding  from  the 
OS  instead  of  the  shape.     The  constitutional  treatment  must  be 
apted  to  the  prevailing  symptoms,  but  the  local  application 

the  digestive  will  be  best  accomplished  by  dipping  an  ordinary 
ndlc  into  the  oils  and  introducing  it  up  the  anus,  gently 
oving  it  about  so  as  to  bring  it  in  contact  with  the  parietes  of 
e  intestine.  Inversion  of  the  rectum  and  bladder  has  never 
len  noticed ;  should  either  occur,  in  the  first  case  it  would  be 
rtter  at  once  to  cut  the  animal's  throat ;  in  the  other,  it  may 
\  advisable,  if  the  inflammatory  symptoms  are  moderate,  to 
tempt  its  extirpation  by  ligature,  as  in  the  cow.  Inversion  of 
e  uterus  is,  however,  not  unfrequent  of  occurrence.  The  ap- 
*arance  presented  is  precisely  similar  to  the  cow,  only  on  a 
nailer  scale ;  it  happens  after  long  and  painful  labours,  or  the 
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viscus  is  suddenly  inverted  when  the  foetus  is  removed  by  fovea 
It  should  be  returned  immediately,  and  its  return  will  be  mdilj 
effected  ;  two  or  three  sutures  of  the  stoutest  metallic  wire  beo^ 
subsequently  passed  through  the  labia,  and  the  ewe  keptpfl^ 
fectly  quiet.  It  is  not  always,  however,  retained,  and  if  it  be 
inverted  again  and  again  as  soon  as  returned,  or  in  an  inveited 
state  be  forced  against  the  sutures,  they  should  be  removed,  ml 
a  strong  ligature  of  packthread  passed  around  the  organ  as  high 
up  in  the  vagina  as  possible ;  it  will  not  be  to  disgastiog  i 
spectacle  in  the  ewe  as  in  the  cow,  nor  will  it  occasion  the  ewe 
so  much  inconvenience,  and  it  will  slough  away  more-  readily  in 
the  course  of  a  few  days  if  the  protruding  portion  be  left  hanging 
from  the  vagina. 

Garget,  or  inflammation  of  the  udder,  is  of  frequent  occmrence 
in  the  ewe,  but  its  effects  are  not  so  much  to  be  dreaded  as  in  the 
cow,  for  tlie  ewe  is  only  wanted  to  supply  sufficient  milk  icgt  her 
lamJb,  and  it  is  seldom  that  the  animal  with  twins  is  affectod. 
the  only  primary  source  of  Ais  complaint  is  the  liability  befoie 
noticed  of  the  fever  always  attendant  upon  parturition  beoonung 
localised,  or  determined  to  some  particular  organ.     The  proxi- 
mate or  determining  causes  are,  lying  on  wet  lairs  or  pastorei,  or 
even  on  dry  ones  when  the  early  spring  nights  are  frosty ;  in  fcrt, 
a  low  temperature  applied  to  the  newly  and  highly  excited  orgaiL 
Mechanical  injuries  are  l)ut  very  rarely  the  cause  of  the  aflfectioD. 
Tliis  usually  makes  its  appearance  within  a  few  days  after  puts* 
rition  ;  one-half  or  even  the  whole  of  the  udder  may  be  affected- 
swollen,  hot,  and  painful ;  the  lamb  should  be  removed  from  hcril 
once.     It  will  be  recollected  what  has  been  noticed  when  treating 
of  this  disease  in  the  cow,  that  it  is  injurious  to  force  the  teati 
much,  as,  wlien  the  disease  is  fully  established,  the  secretion  from 
the  gland   is  nearly  suspended.      These   remarks   will   eqnillj 
obtain  licre.     A  dose  of  physic,  from  two  to  three  cancel  of 
E])som  salts,  with  two  drams  of  ginger  to  insure  its  purgatnre 
action,  should  be  administered.     Bleeding,  unless  some  genenlly 
unfavourable  symptoms,  as  abdominal  pain  or  hurried  breatfaingt 
are  present,  will   hardly  be  called  for.     There  is  not  the  Mune 
tolerance  or  constitutional  ability  to  bear  disease  in  the  ewe  as  in 
the  cow ;  and  on  this  .iccount  also  she  will  be  unable  to  bear  the 
adoption  of  debilitating  remedial  measures.     Fomentations  shoold 
be  applied  to  the  udder  twice  daily,  persisting  in  them  for  wme 
time;  the  wool  should   be  clipped  away,  and  the  goulard  water 
subsequently  applied :  the  ewe  must  be  housed  and  supplied  with 
some  clean  soft  litter.     It  is  futile  to  anticipate  benefit  will  accme 
from  remedial  measures  in  this  or  any  other  disease  if  the  aniottl 
be  still  exposed  to  the  same  exciting  causes ;    and  it  is  stiaDg^ 
that  the  flockmaster  or  shepherd  is  in  general  so  blind  to  thii 
simple  aid  to  their  medical  treatment.     True,  in  many  cases  the 
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Animals  are  all  folded  at  night,  but  the  shelter  of  the  ailing  one 
thould  extend  even  to  the  day ;  it  will  only  cause  a  little  extra 
inconvenience.     The  diet  may  consist  of  turnips,  hay,  and  a  few 
bruised  oats.     After  the  operation  of  the  physic,  provided  the 
disease  be  not  checked,  some  medicine  of  a  diuretic  and  febrifuge 
nature  will  be  exhibited.      From  two  to  four  drams  of  nitre, 
with  two  drams  of  cream  of  tartar,  may  be  given  once  each  day, 
dissolved  in  a  few  ounces  of  chilled  water.     If  the  swelling  of  the 
^and  is  stayed,  and  there  is  less  heat,  the  teats  should  be  drawn 
twice  or  thrice  in  the  day,  provided  there  be  a  secretion  of  fluid 
milk ;  but  the  lamb  should  not  be  too  soon  returned  to  her.     If, 
on  the  other  hand,  the  heat  is  very  great,  some  portion  of  the 
gland  will  soon  be  found  to  soften ;  pus  is  forming  here ;  and  as 
soon  as  the  fluid  can  be  distinctly  felt,  the  part  should  be  well  laid 
open  ;  but  in  the  mean  time  the  soap  liniment,  or,  what  is  better, 
some  black  oils,  may  be  diligently  rubbed  in  twice  in  the  day, 
after  fomenting.     If  the  pus  evacuated  is  of  a  white  colour,  it 
should  be  well  squeezed  out,  and  the  wound  dressed  with  the 
digestive  (pus  in  neat  stock  is  always  of  a  more  tenacious  nature 
than   in  man  or  the  horse):    but  if  a  fluid  or  thick  grumous 
matter  is  discharged,  and  the  wound  appear  of  a  livid  hue,  with 
foetor,  gangrene  is  about  to  or  has  alreaidy  commenced  ;  the  wound 
may  be  washed  out  with  the  chloride  of  lime,  and  afterwards 
dressed  with  the  compound  tincture  of  myrrh:  the  contiguous 
portions,  which  may  rot  or  become  a  dead  stinking  mass,  may, 
without  fear,  be  removed  with  the  knife,  stimulants  afterwards 
being  freely  applied.     These  wounds  will  often  heal  with  great 
rapidity.     If  the  whole  of  the  udder  be  a  mass  of  disease,  it  may 
be  removed  by  tying  a  sufficiently  stout  ligature  tightly  around  its 
base  close  to  the  surface  of  the  belly.     If  the  constitution  suffer, 
as  evidenced  by  loss  of  appetite  and  rumination,  with  quickened 
breathing,  it  is  to  be  feared  that  the  gangrene  is  extending  to  the 
system,  and  the  restorative  plan  of  treatment,  under  the  head  of 
gangrene  of  the  womb,  should  be  resorted  to.     The  ewe  that  has 
suffered  from  any  disease  of  the  udder,  leaving  the  slightest  hard- 
ening or  alteration  of  its  structure,  should  be  fed  for  the  butcher ; 
and  it  is  even  prudent  to  draw  those  that  have  apparently  per- 
fectly recovered,  unless  it  be  particularly  desired  to  breed  again 
from  them  on  account  of  youth  or  good  points.     Sore  teats  with 
cracks,   &c.,    may   be    cleansed,  and   dressed  with  the  simple 
unguent  recommended  for  the  cow ;  and  when  these  are  present, 
the  shepherd  must  narrowly  observe  that  the  lamb  sucks  as  regu- 
larly as  he  should  do ;  for  the  ewe  will  be  disinclined  to  suffer 
pain,  and  hence  double  mischief  may  result — inflammation  of  the 
udder  from  retention  of  the  milk,  and  an  inefficient  supply  of 
nutriment  to  the  lamb :    in  these  cases  the  lamb  had  better  be 
taken  away  for  a  day  or  two,  and  suckled  from  the  can ;  the  ewe 

2p2 


580       Diseases  occurring  after  Parturition  in  Cows  and  She^p. 

will  not  secrete  so  much  milk  when  the  lamb  is  absent,  and  die 
teats  may  be  drawn  twice  in  the  day  by  the  hand. 

The  placenta  is  sometimes  retained  in  old  and  weakly  ewety  or 
after  manual  assistance  has  been  afforded  in  the  extraction  of  tbe 
foetus ;  and  decomposition  goes  on  much  more  rapidly  in  this  cue 
with  the  ewe  than  with  the  cow.  Some  tonic  medicine,  compoied 
of  a  gill  of  warm  beer,  with  from  two  to  four  drams  of  nitie, 
two  drams  of  powdered  gentian-root,  and  a  little  g^inger,  will 
form  the  best  cleansing  drench  ;  and  if  the  membranes  have  not 
come  away  on  the  following  day,  they  should  be  gently  pulled 
with  the  hand,  and  often  in  a  few  hours  they  will  be  expelled; 
but  the  hand  must  on  no  account  be  introduced  into  the  ▼agim. 
Should  symptoms  of  inflammation  or  gangrene  appear,  treat  » 
directed  under  those  heads  in  affections  of  the  womb. 

The  last  subject  to  be  noticed  is  retention  of  the  fcetns  in  Ae 
uterus  ;  and  this  occasionally  occurs  in  the  ewe.  Sometimes  erea 
no  parturient  pains  at  all  will  be  observed,  but  the  foetus  can  be 
felt  with  the  hand  through  the  walls  of  the  abdomen ;  in  other 
cases  the  throes  will  come  on  about  the  usual  period  of  partu- 
rition, but  the  fa?tus  will  not  advance  from  the  womb,  and  no 
assistance  can  be  rendered  until  there  is  a  presentation :  these 
pains  gra(lu<ally  abate,  and  in  the  majority  of  cases  the  ewe  will 
fatten  rapidly,  the  frx'tus  being  found  after  she  is  slaughtered, 
generally  in  an  almost  natural  state,  although  if  much  tune  hai 
elapsed  the  process  of  absorption  will  to  a  certain  extent  have 
taken  place.  As  a  general  rule  it  will  be  the  interest  of  the  pro- 
prietor to  draw  and  dispose  of  all  animals  that  have  been  in  any 
w«iy  affected  by  disease  :  the  intrinsic  value  of  the  ewe  will  rarely 
balance  against  the  risk  of  future  loss.  A  word  or  two  may  be 
said  as  to  the  condition  of  ewes  at  the  lambing  season;  and 
observation  has  confirmed  the  opinion  that,  however  much  • 
plethoric  condition  conduces  to  disease  in  wethers  and  stores  of 
all  kinds,  yet  the  reverse  obtains  with  the  pregnant  ewe.  The 
flock  that  lias  been  badly  kept,  the  animals  being  poor  and  lean 
at  the  time  of  parturition,  will  be  the  flock  in  which  the  greateit 
losses  both  of  ewes  and  lambs  take  place. 


XXIV. — On  the  Cultivation  of  Mangold  and  Carrots  in  alternate 
rows  upon  the  Duke  of  Beauforfs  Farm  at  Badminton.  By 
Ph.  Pusky,  M.P. 

In  a  small  pamphlet  by  Messrs.  Proctor,  on  the  management  of 
the  turnipcrop,*  it  is  mentioned  that  Mr.  Thompson,  stewaid  to 
the  Duke  of  Beaufort,  having  observed  how  much  the  outer  row 
of  mangold- wurzcl  always  exceeds  every  inner  row,  determined 
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>  make  each  row,  as  it  were,  an  outer  one,  by  sowing  carrots  on 
*rery  alternate  ridge.     This  happy  idea  of  Mr.  Thompson's  was 

>  successful  that  he  obtained  one  quarter  more  mangold  from 
le   land  so  cropped  than  from  other  land  adjoining  it  wher 
very  row  was  planted  in  the  usual  manner  with  mangold.     Mr. 
^hompson  described  his  experiment  in  the  following  letter : — 

^earSib,  Badminton,  April  5,  1851. 

I  have  much  pleasure  in  replying  to  your  inquiries  regarding  our  system 
f  growing  the  roots  you  saw  on  the  Duke  of  Beaufort's  farm  at  Dunkirk, 
tpecially  as  to  the  alternate  rows  of  roots. 

From  having  noticed,  that  in  every  case  where  roots  were  grown  in  the 
nial  manner,  the  outer  row  was  mucli  better  than  the  others,  I  was  induced 
\  try  several  experiments,  which  resulted  in  my  adopting  that  system  which 
[>u  saw  last  autumn,  and  I  believe  the  same  result  would  follow  if  tried  with 
redes  or  other  roots. 

The  land  in  October  was  cleaned  and  ridged  up  about  twenty-four  inches 
ide,  a  light  dressing  of  yard  manure  was  placed  in  the  ridges,  which  was 
[lerwards  covered  in  by  turning  the  ridges  back  upon  it — and  in  this  state 

lay  till  seed  time.  From  the  20th  to  the  end  of  April  the  seed  was  drilled 
I  on  the  stale  j-idge,  with  about  one  hundred  and  a  half  of  guano  and  twenty 
ushels  of  ashes  to  the  acre.  First  a  row  of  mangold,  then  a  row  of  white 
lel&rium  carrots ;  and  so  on  alternately  throughout  the  piece. 

The  crops  were  deeply  horse-hbed  both  before  and  after  thinning,  which  I 
>nsider  very  essential  to  both  crops,  but  particularly  to  the  carrots  on  this 
rashy  land. 

You  will  observe  that  the  land  was  ridged  up  only  twenty-four  inches  wide, 
'ith  the  intention  of  putting  every  alternate  row  to  carrots ;  but,  on  about 
lur  acres  in  the  same  field  (cultivated  in  exactly  the  same  manner),  mangold 
nly  was  grown  where  the  ridges  were  thirty  inches  apart. 

On  these  four  acres  the  crop  was  about  one-third  less  in  weight  than  upon 
n  equal  quantity  of  land  put  to  mangold  with  carrots  between ;  and  I  should 
»y,  that  the  crop  of  carrots  was  the  best  ever  grown  here,  both  as  regards 
uality  and  weight. 

I  might  add,  that  I  have  tried  the  autumn  cultivation  for  swedes  on  a  stale 
idge  with  invariable  success  on  this  brashy  soil. 

Hoping  these  few  remarks  may  be  serviceable  to  you, 

I  remain,  dear  Sir,  yours  truly, 

fr.  Thomas  Proctor.  John  Thompson. 

After  seeing  this  statement  I  determined  to  give  the  experi- 
nent  a  fair  trial,  and  here  also  the  mangold  gave  a  greater  yield 
•n  the  alternate  than  on  the  continuous  rows,  while  the  yield  of 
arrots  was  nearly  8  tons  per  acre.  Mr.  Thompson  informs  me 
hat  his  plan  has  been  equally  successful  this  year  also  on  the 
])uke  of  Beaufort's  farm  at  Badminton.  It  is  certainly  a  most 
Dgenious  contrivance  thus  to  intermix  two  plants,  one  with  broad 
eaves  that  draw,  it  would  seem,  much  nourishment  from  the  air, 
he  other  burrowing  deep  in  the  soil  for  its  food. 

It  realizes  curiously  the  singular  Greek  proverb  that  "  the  half 
s  more  than  the  whole,''  and  may  be  described  shortly  as  a  method 
>f  not  only  improving  the  mangold  crop,  but  of  getting  8  tons  of 
an-ots  for  nothing. 

Puseyy  November  30,  1851. 
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XXV. — Breediiiff  Points  of  Jersey  Cattle. 

I.  Scale  of  Points  for  Buuis. 

The  following  is  the  scale  of  })oints  which  guide  the  Judges  of 
the  Royal  Jersey  Agricultural  Society  in  awarding  their  Pre- 
miums for  Male  Cattle : — 

Article.  PovUt. 

1.  Pedigree  od  male  side  ..•...•. 

2.  Pedigree  on  female  side • 

3.  Head,  fine  and  tapering  •••.•••  . 

4.  Forehead,  broad 

5.  Cheek,  small •         • 

6.  Throat,  clean •         •         • 

7.  Muzzle,  fine  and  encircled  with  a  light  colour  •         •         •         . 

8.  Nostrils,  high  and  open •         • 

9.  Horns,  smooth,  crumpled,  not  too  thick  at  the  base,  ai^  taperiDg,) 

tipped  with  black  ••••••••/ 

10.  Ears,  small  and  thin      .         .         .         •         •         .         •         • 

1 1 .  Ears,  of  a  deep  orange  colour  within       •••... 

12.  Eye,  full  and  liyely 

13.  Neck,  arched,  powerful,  but  not  too  coarse  and  heayy 

14.  Chest,  broad  and  deep •         . 

15.  Barrel,  hooped,  broad,  and  deep      •         .         •         •         •  • 

1 6.  Well-ribbed  home,  having  but  little  space  between  the  last  riband  the  hip 

17.  Back,  straight,  from  the  withers  to  the  top  of  the  hip         •         •         • 

18.  Back,  straight,  from  the  top  of  the  hips  to  the  setting  on  of  the  tail  ;\ 

and  the  tail  at  right  angles  with  the  back.         •         •         •         / 

1 9.  Tail,  fine • 

20.  Tail,  hanging  down  to  the  hocks •  . 

21.  Hide,  mellow  and  moveable,  but  not  too  loose  .         •         •         •         . 

22.  Hide,  covered  with  fine  and  soft  hair 

23.  Hide,  of  a  good  colour 

24.  Fore-legs,  short  and  straight  ••••••• 

25.  Fore-arm,  large  and  powerful,  swelling  and  full  above  the  knee^  and) 

fine  below  it  ••••••••  f 

26.  Hind-quarters,  from  the  hock  to  the  point  of  the  romp,  long  and  wellj 

filled  up •         •         / 

27.  Hind  legs,  short  and  straight  (below  the  hocks),  and  bones  rather  fine 

28.  Hind  legs,  squarely  placed  and  not  too  close  together  when  viewed  from) 

behind  .         .         .         •         .  .         .         .         •  / 

29.  Hind  legs,  not  to  cross  in  walking 

30.  Hoofs,  small         • •         • 

31.  Growth 

32.  General  appearance       •.•.....         • 

33.  Condition «         •         • 

Perfection '     ,  —33 

Ab  prize  shall  be  awarded  to  a  Bull  having  len  thtm,  25  pohnU, 

A  Bull  having  obtained  23  points,  vnthout  Pedigree,  gkall  bioUcwti  to  be 
Branded,  but  cannot  take  a  prize. 

The  term  **  Pedigree**  is  employed  to  signify  the  off^tring  of  a  prize,  or 
decorated  Male  or  Female  Stock, 

The  above  points  were  decided  by  the  Special  Committee,  Col.  Le  Gouteor, 
Moses  Gibaut,  Esq.,  Ph.  Le  Feuvre,  Esq.,  John  Mourant,  Esq.,  Rev.  Ch.  Marett, 
Lieut-General  Touzel,  John  Hume,  Est].,  and  P.  C.  Patriarche,  Esq.,  and  oonfinned 
by  the  board  of  Management  of  the  Royal  Jersey  Agricultural  Soaety,  at  a  Special 
Meeting  held  on  June  30,  1819. 
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II.  Scale  of  Points  for  Cows  and  Heifers. 

following  is  the  scale  of  points  which  guide  the  Judges  of 
•yal  Jersey  Agricultural  Society  in  awarding  their  Pre- 
fer Female  Cattle. 

Points. 
digree  on  male  side  ...•••..• 
idigree  on  female  side         •         .         •         .         •         • 
!ad,  small,  fine,  and  tapering        ....... 

leek,  small  ...•..••.. 
iroat,  clean  ••..•.•... 
izzle,  fine  and  encircled  with  a  light  colour  .  .  .  •  . 
)6trils,  high  and  open  ...•».•• 

)ms,  smooth,  crumpled,  not  too  thick  at  the  base,  and  tapering,  "^ 

tipped  with  black  ....  .         .         *         / 

m,  small  and  thin      .....••. 

ITS,  of  a  deep  orange  colour  within       ...... 

'e,  full  and  placid 

;ck,  straight,  fine,  and  lightly  placed  on  the  shoulders    • 

est,  broad  and  deep  ..••••••. 

irrel,  hooped,  broad,  and  deep      ....... 

ell -ribbed  home,  having  but  little  space  between  the  last  rib  and  the  hip 

,ck,  straight  from  tiie  withers  to  the  top  of  the  hip. 

ck,  straight  from  the  top  of  the  hips  to  the  setting  on  of  the  tail  \\ 

and  the  tail  at  right  angles  with  the  back.         •         .         •        / 
lil,  fine     ........... 

dl,  hanging  down  to  the  hocks     .••.«.. 
ide,  thin  and  moveable,  but  not  too  loose       ..... 

de,  covered  with  fine  and  soft  hair  •••.•. 
de,  of  a  good  colour  ....•••.. 

»re-leg8,  short,  straight,  and  fine 

>re-arm,  swelling  and  ^11  above  the  knee,  and  fine  below  it     . 
nd-quarters,  firom  the  hock  to  the  point  of  the  rump,  long  and  well 'I 

filled  up        .••.•.•••         / 
nd-legs,  short  and  straight  (below  the  hocks),  and  bones  rather  fine 
md-  legs,  squarely  placed,  not  too  close  together  when  viewed  from  behind 
jid  legs,  not  to  cross  in  walking  .•••••• 

x>fs,  small         ....•••..• 

ider,  full  in  form,  t.  e,  well  in  line  with  the  belly  .  .  .  '  . 
Ider,  well  up  behind  ...•..••• 
•ats,  large  and  squarely  placed,  being  wide  apart   •         •         •         . 

ilk-veins,  very  prominent 

nowth 

ineral  appearance 

mdition .         .         •         • 

Perfection  . — 36 

No  prize  shall  he  awarded  to  a  Cow  having  less  than  29  points, 

No  prize  shall  be  awarded  to  a  Heifer  having  less  than  26  points,     > 

A  Cow  having  obtained  27  points,  and  a  Heifer  24  points,  withtnU  Pedi- 
\l  be  allowed  to  be  Branded,  but  cannot  in  either  case  take  a  prize. 

Three  points,  viz.  Nos,  30,  31,  and  33,  shall  he  deducted  from  the  number 
for  perfection  in  Heifers ;  as  the  Udder  and  Milk-veins  cannot  be  fvlljf 
I :  a  Heifer,  therefore,  will  be  considered  to  be  perfect  at  33  poinfs. 

The  term  **  Pedigree "  is  employed  to  signify  the  qffspring  of  a  prize,  or 
I  Male  or  Female  Stock,  ^ 

The  above  points  were  approved  of  and  decid^  bv  Col.  Le  Couteur,  Moses 
Esq.,  Ph.  Le  Feuvre,  Esq.,  John  Mourant,  Esq.,  liev.  Ch.  Marett;  Lieot.- 
Fonzel,  John  Hume,  E^q.,  and  P.  C.  Patriarche,  Esq.,  and  confirmed  by  the 
Management  of  the  Royal  Jersey  Agricultural  Society,  at  a  Special  Meeting 
Func  30,  1849. 
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XXV'I. — On  Dried  Blood  as  Manure,     By  J,  Thomas  Way, 

Consulting  Chemist  to  the  Society. 

TiiK  value  of  blood  as  manure  has  been  long  known,  but  many  ciraiin- 
stances  have  combined  to  prevent  it  from  being  employed  to  any  eonridenble 
extent. 

That  blood  should  be  a  highly  fertilizing  Bubetanco,  we  should  infer 
from  its  composition.  I  do  not  propose  here  to  go  into  any  elaborate  itite- 
ment  of  the  analysis  of  blood,  my  object  being  principally  to  inquire  whit 
pros)>cct  there  is  that  this  valuable  substance  may  be  rescued  from  waste, 
and  systematically  thrown  into  the  manure  market  as  a  dry  and  portable 
manure.  But  it  may  be  as  well  to  state  that  ox-blood,  according  to  the 
analysis  of  Dr.  Playfair,  contains  from  79  to  82  parts  of  water,  the  remaimng 
portion,  of  from  18  to  21  itarts,  being,  of  course,  dry  matter.  In  tlua  respect 
blood  very  closely  resemolcs  flesh,  which,  according  to  the  same  attthoffitj, 
contains  77  parts  of  water  and  23  of  dry  matter.  The  ultimate  eompositioii 
of  blood  and  flesh  is  identical.  Omitting  the  ashes  in  eadi  case,  Dr. 
Playfuir  obtained  from  the  analysis  of  dry  blood  and  dry  fledi  the  fidlowiiig 
results: — 

Carbon     . 
IIydro«ren 
Nitrojren 
Oxygen    . 

100-00  100-00 

The  proi)ortion  of  ash  in  blood  is  small,  not  exceeding  5  percent  on  the 
dry  matter  Of  this  small  quantity  too  fully  one-half  is  common  salt ;  whilst 
perhaps  not  more  than  20  per  cent,  of  the  ash  is  of  any  great  value  to  vege- 
tation. 

I  am  inclined,  therefore,  in  speaking  of  the  value  of  blood  as  manure,  to  pnt 
aside  the  mineral  matters  as  too  insigniiicant  to  require  attention,  rerting  iti 
chief  merits  upon  the  fact  that  it  is  almost  pure  animal  matter,  and  contains  a 
high  per  centage  of  nitrogen.  Hitherto  comparatively  little  blood  has  been 
prepared  in  the  dry  state,  and  that  little  has  been  sold  to  the  makers  of  pros- 
siate  of  ])otash.  Some  manufacturers,  however,  are  now  turning  their  attention 
to  the  [)ossibiIity  of  pre])aring  the  dried  substance  on  a  laige  scale  for  manure, 
and  I  am  in  ho)>es  that  the  value  of  this  substance  will  be  found  such  as  to 
enable  farmers  to  purchase  it  at  a  price  high  enough  both  to  remunerate  and 
encourage  the  maker  and  to  secure  its  application  to  the  purposes  of  agricultorei 
From  a  manufacturer  of  dry  blood  I  have  received  from  time  to  time  several 
si)ecimens  for  analysis,  and  the  results  are  such  as  to  convince  me  that  Uood 
may  be  dried  on  the  large  scale  with  perfect  success ;  and  that  the  product 
obtained  may  fully  come  up  practically  to  what  might  be  expected  from  a 
knowledge  of  the  composition  of  the  material  employed. 

The  quantity  of  nitrogen  in  any  specimen  of  dried  blood  will  be  dependent 
princiiudly  on  two  circumstances :  first,  the  extent  to  which  the  blood  »  dried 
— beoaui^e,.  although  sufficiently  dry  to  be  portable  and  pulverulent,  it  will  never 
he  absolutely  free  from  moisture  ;  and  secondly,  the  care  and  attention  bestowed 
on  the  evaporation.  It  is  plain  that  if  the  blood  get  carbonized  and  burnt  its 
value  must  be  ]>ro|K)rtionately  reduced,  and,  for  this  reason,  open  fires  should 
if  |)ossible,  be  entirely  avoided  in  the  heating  o|)crations,  and  stcam-oasoci 
v<»sscls  substituted. 


Dry  Ox-blood. 

DryOs-fledft. 

54*35 

54-12 

7-50 

7-89 

15-76 

16'67 

22-39 

22.32 
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I  give  now  the  determination  of  nitrogen  and  water  in  three  samples  of 
dried  blood,  made  on  the  large  scale  at  different  times,  and  sent  to  mo  as  before 
mentioned  : — 


Sample  No.  1 
No.  2 
No.  3 


Water. 

8*78 
7-91 
6-19 


Nitrogen. 

13*24 
13-68 
13-93 


Ammonia  to 

which  the  Nitrogen 

it  eqaal. 

16-07 
16-49 
16-91 


It  will  be  observed  that  this  result  is  very  satisfactory,  the  proportion  of 
nitrogen  being  in  the  lust  case  nearly  as  high  as  in  averaee  samples  of 
Peruvian  guano.  The  following  analyses  of  oUier  samples  will  show— what 
hardly  indeed  requires  demonstration — that  in  purchasing  dried  blood  it  will 
be  necessary  that  the  farmer  is  assured  that  it  is  dry.  Thus,  samples  not  ex- 
ternally moist  were  found  to  contain  : — 


Sample  No.  4 
No.  5 
No.  6 
No.  7 


>» 


>» 


»> 


Moistare. 

Nitrogen. 

Eqnal  to  Ammonia. 

21-81 

11-44 

13-89 

29-46 

10*45 

12-69 

22-11 

11-88 

13-82 

35-43 

8-74 

10-59 

I  would  not  be  misunderstood  to  say  that  these  samples  have  been  offered 
in  the  market  as  dry  blood  ;  on  the  contrary,  they  have  been  submitted 
to  me  by  the  maker  to  determine  how  dry  they  were,  in  order  that 
a  price  might  be  fixed  upon  them.  It  is  plain  that  a  farther  drying— easily 
accomplished — will  bring  them  up  to  the  standard  of  other  samples.  Alto- 
gether, therefore,  I  think  we  have  a  fair  chance  of  getting,  before  long,  a  good 
article  of  this  kind  on  a  practical  scale.  The  quantity  to  be  obtained,  and 
the  price  at  which  it  may  be  purchased,  are  two  other  important  questions. 

From  an  excellent  article  on  blood,  in  Morton's  *  Cyclopeedia  of  Agriculture,' 
to  which  the  reader  will  refer  with  much  advantage  to  himself,  I  take  the 
following  sentence,  with  the  explanatory  note  : — **  The  population  of  Great 
Britain  at  the  present  moment  is  about  20  millions  ;  and  il^  we  take  75  lbs.* 
as  the  average  amount  of  flesh  meat  consumed  by  each  individual,  we  have 
1,500,000,000  lbs.  as  the  total  animal  food  in  one  year.  And  as  the  blood 
may  he  taken  to  represent  at  least  one-fourteenth  of  the  net  weight  of  an 
animal,  the  total  weight  of  the  blood  of  animals  slaughtered  for  food  in  England 
will  be  about  100,000,000  lbs.  or  45,000  tons." 

This  statement  refers,  of  course,  to  blood  in  its  ordinary  state ;  and  as  it 
loses  three-fourths  of  its  weight  in  drying,  we  should  have  about  11,000  tons 
of  dried  blood  as  the  total  quantity  available  under  the  very  best  system  of 
collection  and  preservation. 

How  very  far  the  quantity  practically  obtainable  will  fall  short  of  this 
estimate  (supposing  the  calculations  given  in  the  extract  we  have  made  to  be 
correct),  will  at  once  be  seen  when  it  is  considered  that  only  the  blood  of  those 
animals  that  are  slaughtered  for  thickly-populated  towns  can  be  at  all  at  the 
command  of  the  manure  dealer,  and  from  this  must  be  further  deducted  the 
quantity  used  for  feeding  pigs,  &c.  It  often  happens,  too,  that  the  butcher 
will  find  the  price  paid  to  him  for  the  blood  too  small  to  compensate  for  the 


*  **  In  an  Asylum  contaioiDg,  in  1841,  on  an  average  116  persons  (10  adults  and 
106  male  and  female  children),  the  annual  oonsnmption  of  meat  was  104|  lbs. ;  and 
in  a  private  family  in  Loudon,  consisting  of  a  geuUeman,  his  wife,  ten  children,  and 
ten  servants,  in  1840,  the  consumption  for  each  person  was  370^  lbs.  of  meat.'* — 
Porter* 8  Progress  of  the  Nation,  p.  591. 
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trouble  and  annoyance  of  keeping  it  on  his  premises ;  and  at  this  time  Im 
quantities  arc  daily  passed  down  Uie  sewers  of  London  by  those  who  fbroienj 
disposed  of  it  to  the  collectors. 

it  is  difficult  to  fix  the  exact  value  of  dried  blood.  Supposing  it  to  ooo- 
tain  as  much  nitrogen  as  the  sample  No.  3  above  described,  it  would  nltimitely 
furnish  about  17  per  cent,  of  ammonia.  The  price  of  ammonia  must  not  m 
agricultural  use  oc  higher  than  6<f,  per  lb.,  which  would  f^ve  the  nitrocen 
value  of  fully  dried  blood  of  the  best  quality  as  about  9/.  10s.  per  too ;  nit 
it  is  to  be  remembered  that  Peruvian  guano  iiimishes  not  only  17  per  eent 
of  ammonia,  but  25  per  cent,  of  phosphate  of  lime,  with  other  nits  ftr 
9/.  10«.  or  10/.  per  ton,  so  that  ammonia  m  guano  is  connderably  dieaper  thai 
6^.  per  lb.  As  a  provisional  price ^  I  think  that  perhaps  from  Bl,io9l.  MJ 
safely  bo  given  by  the  agriculturist  for  genuine  high-dned  blood — Is8j,iia 
provisional  price,  because  we  want  experience  yet  of  the  precise  actioo  exer- 
cised respectively  by  ammoniacal  salts  and  animal  matter  only  in  proem  of 
decomposition.  It  may  be  that  the  high  per  centage  of  carbonaoeoiu  Bitter 
supplied  to  the  plant  at  the  same  time  with  nitrogen  or  ammoma  by  blood, 
will  considerably  enhance  its  fertilizing  influence.  The  farmer*!  experience 
will  decide  ultimately  what  is  the  true  commercial  value  of  this  as  of  every 
other  manure. 

The  crop  which  dried  blood  will  most  benefit  is  wheat.     To  hops  it  would 
prove  an  excellent  manure :  indeed,  it  would  not  fail  to  do  good  to  any  kind 
of  vegetation  if  properly  employed.   A  mixture  of  dried  blood  and  minenl  super- 
phosphate of  lime  would  be  an  admirable  drill  manure  for  turnips.     Dried  blood 
IS  likely  to  be  effective  on  all  soils,  but  especially  on  light  sandy  land,    b 
conclusion,  I  would  make  a  suggestion  to  manufacturers,  based  on  tbeoredad 
considerations.    The  albumen  of  blood  and  the  white  of  egg  are  of  the  euM 
composition,  and  resemble  each  other  in  properties.    The  white  of  egv,  when 
heated  to  a  temperature  of  165°  or  170^  Fahrenheit,  coagulates,  and  beooflMS 
insoluble  in  water ;  if,  however,  it  is  allowed  to  dry  at  a  temperatore  below 
that  named,  it  becomes  a  transparent  brittie  substance,  which  keeps  for  any 
time  in  its  dry  state,  and  is  soluble  in  water.    The  albumen  which  is  oontnned 
in  the  watery  parts  of  blood  equally  coagulates  with  heat,  and  can  equally  be 
dried  up  without  coagulation  by  a  moderate  temperature.     From  its  solonlity 
in  water,  it  appears  to  me  that  it  would  be  more  active  as  a  manure  when  lo 
dried,  than  when  the  coagulation  which  renders  it  insoluble  is  allowed  to  take 
place ;  and  I  would  suggest  that  some  means  should  be  tried  with  that  end  is 
view.     I  do  not  refer  here  to  the  separation  of  the  clot  of  blood  upon  studing} 
but  to  the  further  solidification  on  heating  to  the  boiling  point. 
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XXVII. — Report  to  H.R.H,  the  President  of  the  Commission  for 
the  Exhibition  of  the  Works  of  Indtistry  of  all  Nations, 

On  Agricultural  Implements,  Class  IX. 
By  Ph.  Pusey,  M.P. 

(Communicated  by  the  Writer.) 

In  endeavouring  to  fulfil  the  command  of  your  Royal  Highness, 
that  each  reporter  should  describe,  as  to  its  general  state,  the 
branch  of  industry  which  falls  within  his  department,  my  task 
will  lead  me  not  to  balance  the  claims  of  rival  inventions,  which 
are  far  better  shown  by  the  results  of  the  trials  given  in  the  words 
of  my  colleagues,  nor  yet  to  portray  their  construction,  which 
can  hardly  be  conveyed  in  words,  or  even  by  drawings,  but  to 
state  plainly,  if  I  am  able,  the  practical  effect  of  agricultural 
machinery  upon  the  soil  or  its  products  ;  and  so,  if  may  be,  to 
further  the  design  of  that  Exhibition  which  your  Royal  ifighness 
purposed  not  for  a  gorgeous  spectacle  only,  but,  as  it  has  worked 
itself  out,  for  a  focus  in  which  the  various  nations  might  combine 
and  compare  their  scattered  rays  of  realised  knowledge. 

As  our  implements  are  intended  not  to  bring  about  new 
conditions  of  soil,  nor  to  yield  new  products  of  any  kind,  but  to 
do  with  more  certainty  and  cheapness  what  had  been  done 
hitherto  by  employing  the  rude  implements  of  former  centuries, 
certainty  and  cheapness  of  action  are  evidently  the  standard  by 
which  their  merits  have  to  be  tried,  and  chiefly  the  latter  pro- 
perty, which  forms  the  superiority  of  the  spinning-jenny  over  the 
distaff,  namely,  economy. 

The  yearly  shows  and  trials  of  the  Royal  Agricultural  Society 
have  certainly  done  more  in  England  for  agricultural  mechanics 
within  the  last  ten  years  than  had  been  attempted  anywhere  in 
all  former  time.  Yet  though  the  inventions  are  many,  they  may 
be  reduced  to  a  few  simple  classies :  in  reviewing  those  classes,  it 
will  be  most  convenient  perhaps  to  follow  the  order  of  cultiva- 
tion, beginning  with  the  instruments  of  tillage,  and,  among  these, 
with  the  plough. 

Instruments  of  Tillage. 

1.  Plough. 
It  was  found  about  twelve  years  ago  that  in  many  parts  of  Eng- 
land  ploughs  drawn  by  four  horses  were  still  used,  while  in  the 
same  neighbourhood,  or  even  parish,  other  ploughs  were  at  work 
equally  easy  for  two  horses.  The  cumbrous  plough,  resting  on  a 
heavy  gallows  and  wheels,  had  been  adapted  to  the  clay  soils  when 
those  soils  were  the  chief  source  of  corn  to  the  country,  and  had 
been  handed  down  from  father  to  son,  after  the  heavy  lands  had 
been  widely  laid  down  to  grazing  ground,  and  the  former  downs 
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bad  become  our  pnncipal  arable  land.  Not  only,  however,  did 
these  obsolete  monuments  survive — k  was  also  discovered  by 
Mr.  Handley  that  the  inventors  of  new  ploughs,  by  rejecting  lh« 
wheels  as  well  as  the  gallows,  had  produced,  especully  in  dw 
north,  a  plough  which,  though  fashionable  under  the  name  o( 
swing  plough,  bad  little  advantage  in  draught  over  the  Bodcnt 
one.  It  was  Messrs,  Ransome  who  furnished  the  modem  Engliib 
plough  with  two  low  wheels,  and  with  mould-boards  adapted  b) 
different  soils.  Messrs.  Howard  further  improved  the  roonld- 
board.  The  mould- hoard,  indeed,  which,  raising  each  slice  of  ewlh 
(furrow  slice)  from  its  flat  position  gra<lually  through  an  nprigbt 
one,  lays  it  over  half  inclined  on  the  preceding  slice,  is  the  etten- 
tial  acting  part  of  the  plough.     It  should  perform  this  spiral  transEn 
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of  a  very  rough  material  with  an  equal  pressure  both  cionwiys 
and  lengthways.  Tbe  true  shape  is  founded  on  mathenutkil 
laws,  but  as,  in  a  somewhat  similar  case  of  displacement,  that  of 
water  by  the  bow  of  a  yacht,  is  doubtless  best  detennioed  In 
actual  trial.  The  test  of  perfection  in  the  work  of  a  ploDgb  u 
that  the  furrow  slice  shall  lie,  after  being  turned  over,  in  > 
perfectly  straight  line,  not  only  unbroken  but  even  uncracked.  It 
IS  by  patient  attention  to  this  point  that  Mr.  Busby,  with  the  aid  of 
an  excellent  farmer,  Mr.  Outhwaite,  produced  the  beautiful  moiiI<t 
boards  of  his  prixc  ploughs.  This  unbroken  furrow-slice  reqnim 
some  length  of  mould-hoard  ;  and  it  is  urged  on  the  other  hand, 
in  behalf  of  short  mould-boards,  that  they  pulverise  the  soil  while 
they  turn  it  over.  Practical  farmers,  however,  know  that  to 
pulverise  is  not  the  immediate  object  of  ploughing  land:  but  as 
the  length  of  the  English  mould-boards  surprised  forngno^ 
it  may  not  be  useless  to  state  a  further  reason  for  that  ajp: 
parently  eiccessive  length.  Ours  also  were,  in  fact,  made  iboct 
and  hollow  for  our  new  ploughs,  until  at  one  of  the  Royal  Agri- 
cultural Society's  trials  all  the  selected  ploughs  were  Imoght  Id 
a  stand  in  attempting  to  work  a  strong  clay.  The  cause  ^  die 
failui-c  was  this  :  The  chief  resistance  to  the  horses  in  ploughing 
proctwds  nol  from  llic  weight  of  earth  inoveil    which  is  intigni' 
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it,  nor,  unless  the  ground  be  unusually  baked,  from  the  act  of 
ring  the  earth,  but  from  two  other  causes,  namely,  friction, 

on  certain  soils,  still  more  from  cohesion.  Now  if  the  soil 
ain  sharp  sand  there  will  be  no  cohesion ;  it  will  work  freely 
the  mould- board,  which  will  be  kept  bright,  and  the  shorter 
surface  the  less  will  the  friction  be.  For  such  soils,  therefore, 
re  common  in  Scotland  short  mould-boards  may  be  the  best 

most  English  soils  contain  so  much  clay  as  will  adhere  to 
fill  up  the  hollow  of  a  short  mould-board,  so  that  the  furrow 
;  will  have  to  work  not  upon  an  iron  surface  but  upon  the 
t  disadvantageous  of  all  surfaces,  one  of  rough  loam,  and  the 
ight  may  thus  be  easily  doubled  by  friction  and  cohesion 
;ther.  Hence  our  English  mould -boards  have  been  very 
perly  lengthened,  the  more  properly,  I  suppose,  because  the 
e  soil  will  more  often  have  to  be  worked  in  a  moist  state  here 
I  in  continental  Europe.*     Many  of  the  foreign  ploughs,  it 

Since  the  above  remarks  were  written,  I  have  received  the  subjoined  report 
Barou  Merteus;  but  from  my  own  former  experience  in  dynamometrical 
,  I  am  bound  to  say  that  I  should  not  draw  from  a  single  summer-trial  any 
3nce  even  as  to  the  lightness  of  a  plough  in  ordinary  work,  and  still  less  as  to  its 
;ity  for  general  work.  When  land  is  hard  and  dry,  cleavage  is  the  principal 
!nt  of  resistance ;  the  friction  is  limited,  and  the  cohesion,  of  coarse,  null. 
e  our  English  ploughs  which  seemed  the  lightest  were  brought,  in  a  former 
to  a  dead  stand  on  moist  clay.  The  American  ploughs  are  very  elegant  and 
but  seem  hardly  steady  enough  for  breaking  up  an  English  clover-ley.  The 
an  mould-board  is  good,  though  the  framework  is  as  uusuited  to  our  workmen 
r  own  would  be  to  theirs. — Ph.  P. 

"  London,  July,  29,  1851. 
rhe  trial  of  the  following  prize  ploughs  with  Bentall's  dynamometer  took 
on  the  25th  instant,  at  Mr.  Mechi's  farm,  near  Kelvedon,  Essex,  before 
Challoner,  Mr.  Johnson,  and  myself.  Morin's  dynamometer  (French)  could 
»e  tried,  on  account  of  the  rain.  The  trials  were  attended  with  great  success, 
n  will  perceive  by  the  following  results: — 


Hotighs. 

Name. 

Points  of 
ReeiisUinoe. 

Remarks. 

* 

Eelgian     . 

I  merican  • 
English     . 
'rench 
[olland    . 
lelgian     . 

Inglish     • 
merican  . 
rench 
nglish     . 

itto.  .     . 

Odeurs 

Hale  and  Spear      •     . 

Busby 

Bodin 

Jenken  

Delstanche  •     •     •     • 

Howard 

Prouty  and  Mears  .     . 

Talbot 

Ball 

Ransome  and  May  . 

527 

530 

540 

546^ 

550} 

568 

569 
579 
580 
646 

659 

lAnd  very  hard  going  up 
hill,  coming  down  in 
Ball's  plough's  furrow. 

Land  hard. 

Tiand  worked  well. 

No  ploughman  to  use  them 

well. 
Hard  land. 

Very  hard  ground;   very 

good  furrow. 
Very  hard  piece  of  land. 

Barox  Mebtens  d'Ostins.  C.  B.  Challoner. 

Baron  Mkrtbns,  for  Mb.  Johnson.*' 


590  Beport  to  H.R.H.  the  President 

should  be  said,  behaved  exceedingly  well  under  all  diudvuUgO, 
and  were  no  doubt  better  suited  than  ours  for  their  respectiTC 
localities. 

Ploughing  itself  is  certainly  a  aingular  instance  of  great  iVill 
acquired  by  a  body  of  men  who  scarcely,  as  was  remarked  bj 
Lord  Asbburton,  receive  the  credit  due  to  that  skill.  A  good 
ploughman  will  set  up  a  pole  a  quarter  of  a  mile  distant  or  torn, 
and  keeping  this  marK,  almost  invisible,  steadily  in  his  riew,inll, 


on  land  perfectly  smooth,  trace  up  to  that  goal,  until  his  boiMi 
knock  it  down  as  they  pass  on  each  side,  a  furrow  so  true  that 
no  eye  can  detect  any  divergence  from  absolute  stiaigfatness.  If 
one  saw  for  the  first  time  a  field  of  short  green  clover  converted 
in  a  few  hours  into  a  surface  of  clean  brown  soil  in  regular  ribi, 
it  would  be  regarded  as  a  triumph  of  art  I  mention  this,  the 
rather  because  in  speculative  writing  the  plough  is  sometimes  de- 
preciated iind  ttic  spade  Is  extolled,  though  this  very  operatiaa  of 
preparing  our  wheat  land  could  scarcely  be  executed  at  all  by  the 
spade,  since  it  is  necessary  that  the  existing  sward  should  be  pe^ 
fcctly  buried.  The  caution  seems  more  necessary,  because,  as  w> 
have  seen  In  the  Exhibition  building,  ingenious  attempts  ue 
Ixting  made  at  steam  di^ng,  as  well  as  steam  ploughing. 

The  result  of  the  trial  of  ploughs  will  be  found  in  the  following 
report  of  Mr.  Shelley. 

RESULT  OF  TUIAL  OF  PLOUGHS  AT  PUSET. 
Bj  William  Miles,  Esq.,  M.P.,  and  Johv  V.  Sbkllkt,  Esq.; 
Bsaiitcd  by  Mr.  T.  P.  Outhwaitb. 
Tbe  English  and  Scotch  plaugliB,  eighteen  in  number,  were  pat  to  work  ia  te 
first  instance  at  a  de])fh  not  exceeding  5  inches — the  land  a  vounff  donr-ICTi 
in  excellent  condition  lor  the  trial  of  light-land  ploughs.     The  ploughs  CMI- 
sisted  of  nino  2-whect,  ihree  1- wheel,  and  six  swing  ploughs.     The  work  oTlbt 
2-whcel  ploughs  was  generally  good  ;  for  the  fint  test,  not  exceeding  0  iodMii 
wc  found  the  following  moat  deserving  of  commendation  in  the  order  in  wbicA 
they  arc  placed  : — 

No.  1.  BallV 
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The  same  ploughs  were  then  put  to  work  at  a  depth  not  less  than  7  inches, 
when  we  found  the  following  did  the  work  best  in  the  order  in  which  they  are 
placed  : — 

No.  1.  Busby's. 

No.  2.  Howard's,  marked  XX. 

No.  3.  Howard's,  marked  XXX. 

Bail's  plough,  which  at  5  inches  appeared  No.  1,  broke  the  land  too  much 
at  the  extra  depth,  owing  to  the  formation  of  the  mould-board  pressing  too 
heavily  on  the  furrow.  The  work  done  by  the  whole  of  the  swing  ploughs 
was  moderate,  especially  that  by  the  Scotch  ploughs,  which  was  decidcaly  bad. 
The  three  best  ploughs,  viz.,  Mr.  Busby's,  Mr.  Howard's,  and  Mr.  Ball's, 
were  then  taken  to  the  heavy  land,  and  were  subjected  to  a  very  severe  test. 
The  work  there  was  satisfactorily  completed,  and  we  place  the  ploughs  accord- 
ing to  the  following  order  of  merit :  — 

No.  1.  Busby's. 
No.  2.  Howard's. 
No.  3.  Ball's. 

Mr.  Howard  had  one  plough  only  tried  on  the  stiff  land.  The  ploughs 
were  tested  as  before ~ first,  at  not  less  than  5  inches  deep,  and  then  at  not 
less  than  7  inches,  and  the  same  result  appeared  at  both  depths.  The  objec- 
tion observed  in  the  plough  of  Mr.  Howard  was,  that  there  appeared  to  be 
too  much  curvature  in  the  tail  of  the  mould-board,  which  caused  the  land  to 
break  up  in  turning,  and  a  great  advantage  was  thus  given  to  the  plough  of 
Mr.  Busby :  at  the  same  time,  the  work  done  by  Mr.  Howard's  plough  was 
very  good ;  that  of  Mr.  Ball's  good  ;  but  that  of  Mr.  Busby's  was  superior. 

Three  4-horsc  ploughs  were  tried  in  the  lighter  land  at  a  depth  of  from  9  to 
10  inches  ;  they  appeared  on  that  in  the  following  order  of  merit : — 

No.  1.  Busby's ;  No.  2.  Hensman's;  No.  3.  Howard's. 

Six  Subsoil  Ploughs  exhibited : — 

No.  1.  Bentall's  ;  2.  Grey  &  Son's  ;  3  Comins' ;  4.  Coleman's. 

In  the  latter  an  improved  system  of  adjusting  the  lever  appeared,  the  con- 
struction of  which  we  consider  to  be  good. 

In  the  turn-wrist  ploughs  we  considered  that  none  wer^  exhibited  deserving 
of  remark.  Lowcock's  one-way  plough  could  not  be  worked,  owing  to  a  por- 
tion having  been  lost  on  the  railroad ;  but  having  tested  it  on  former  occasions, 
we  recommend  it  as  worthy  of  notice. 

The  best  of  the  six  Belgian  Ploughs  exhibited  was  that  of  Mr.  Odeurs, 
which  cut  the  side  clean  and  left  the  sole  level.  Worked  steadily,  and  was 
easy  to  hold.  In  the  turn- wrist  ploughs  of  Mr.  Vaumael,  a  new  principle  of 
turning  at  the  ends  of  the  land,  and  of  the  adjustment  of  the  mould-board,  is 
worthy  of  consideration.  The  turn-wrist  plough  of  Mr.  Dufour  also  worked 
satisfactorily.  It  is  right  to  observe  that  Mr.  Busby  had  applied  to  his  plough 
the  moveable  nose-piece  invented  by  Messrs.  Ransome.  Upon  the  whole,  it 
is  considered  by  the  Judges  that  the  working  of  the  ploughs  was  satisfactory. 

John  Villiebs  Shelley. 

It  should  be  remarked  that  ploughs  suited  for  common  and  for 
deep  ploughing  distinctly  have  for  some  time  been  separately 
encouraged  by  the  Royal  Agricultural  Society.     There  can  be  no 
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doubt  that  on  most  soils  it  ia  useful  once  in  four  yeui,  irheD  Aw 
root  crop  recurs,  to  give  the  land  a  deep  stirring :  if  that  be 
thought  too  laborious,  the  farm  should,  in  each  &eld,  get  once  it 
least,  if  only  once  for  all,  a  thorough  disturbance.  But  a  commoD 
plough  is  not  suitable  fur  tliis  purpose,  since  the  soil  cnimblei 
back  into  the  furrow.  One  such  deep  plough,  therefore,  u 
Busby's  should  be  kept  on  most  tanns,  to  be  worked  aX  loMin 
in  winter  with  four  or  even  six  horses. 

2.  Harrow. 

The  harrow  has  been  made,  I  suppose,  with  square  bait,  sod 
therefore  straight-set  teeth,  for  as  many  centnries  as  it  has  heea 
used,  but  it  is  difficult  to  make  the  teeth  of  such  a  harrow  wuik 
always  in  different  tracks,  although  the  harrows  are  dragged  from 
the  comer.  This  imperfection  has  been  remedied  within  thelut 
few  years,  in  two  harrows,  to  each  of  which  prizes  have  been 
awarded.  The  teeth  being  set  crosswayi,  the  hurowi  thanielns 
can  now  be  drawn  straighL 


A  third  novelty  has  also  been  produced  and  rewarded— Mr. 
Coleman's  expanding  harrow.  The  bars  at  every  point  of 
crossing  arc  united  not  by  a  screw,  but  by  a  loose  pin,  on  which 
they  work  freely.  Thus  the  width  of  the  harrow  can  br 
increased  or  diminished,  and  the   times,  according  to  the  state 
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land,  be  brought  nearer  together  or  spread  wider  apart, 
like  the  mimic  soldiers  on  the  child's  toy.  It  is  true 
leman's  harrow  looks  rather  cumbrous  ;  but  on  examina- 
13  found  to  possess  small,  almost  invisible,  wheels,  which 
ly  let  down,  and  serve  to  move  the  harrows  from  one  field 
her.  This  is  a  further  advantage,  for  a  set  of  common 
rrows  must  first  be  separated,  and  even  then  arc  trouble- 
lough  to  convey. 

3.  Rollers. 

many  years  since  the  landlord  was  often  asked  by  his 
for  some  old  tree  tu  convert  into  a  roller.  The  tree 
vben  manufactured,  had  its  framework  loaded  with  rough 
Is  to  give  it  weight.  But  it  soon  wore  and  cracked,  so  as 
uce  in  a  year  a  most  ungainly  instrument.  Sometimes  the 
s  manufactured  into  what  was  called  a  check-roll,  that  is 
\  roll  without  framework,  but  with  an  iron  peg  driven  into 
id,  to  which  pegs  the  horse's  traces  were  fastened.  We 
iw  very  excellent  rollers  with  iron  cylinders,  which  last  for 
ut  it  does  seem  that  for  rendering  the  soil  fine  their  regular 
IS  this  disadvantage,  that  they  pass  so 
over  small  clods  as  merely  to  press, 
grind  them.  A  more  squeezing  mo- 
■ms  to  be  wanted.  Mr.  Claes  of  Bel- 
shibiled  a  roller  intended  for  narrow 
idges,  but  which  seems  to  possess  the 

this  very  squeezing  motion  which  we 
The  roller  consists,  in  its   breadth, 

separate  rollers  of  equal  size  ;  these 

work  on  a    fixed  axle,  but  coot^    a  central  circle    of 
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iron,  within  which  the  common  axle  lies  for  the  four  rollen 
to  piay  freely  upon. 

The  common  aile  rests,  in  fact,  always  on  the  lower  surface  of 
the  internal  circle  uf  the  four  rolls,  which  thus  more  irregularly 
with  the  freedom  desired. 

The  roller  has,  however,  been  superseded  in  its  function  of 
clodcrusher  by  the  instrument  which  bears  that  name,  though  we 
still  see  farmers  engaged  in  the  hopeless  attempt  at  breaking,  by 
the  alternate  use  of  roller  and  harrow,  clods  which  refuse  to  be 
broken.  The  barley  crop  of  course  suffers  thereby  in  qnality  ■■ 
well  as  in  measure. 

4.  Clodcrvshers.     Noncegian  Harroui, 

Mr.  Crosskill's  cWIcrusher  is  well  known  as  one  of  the  most 

popular  of  our  new  inventions.     Its  principal  use  is  in  breaking 

down  turnip-land  which  has  been  fed  off  by  sheep  in  wet  weather 

and  afterwards  baked  by  the  sun.     Notwithstanding  its  jagged  iron 


teeth,  it  has  been  found,  too,  the  best  presser  for  young  wheat  in 
March,  when  the  soil  has  been  swollen  and  the  roots  thrown  out 
by  alternating  frosts  and  thaws.  Thus  applied  it  also  arresls  the 
wireworm,  and,  if  it  wound  the  tender  blade,  the  wheat  tillers  the 
better.  Ry  using  it  according  to  its  intention,  especially  in  the 
preparation  of  barley-land,  we  may  avoid  sowing  on  cloddy  grouDil 
or  save  three  weeks'  delay  of  the  sowing,  and  in  either  case  nuj 
gain  at  least  one  quarter  of  barley  per  acre,  thus  paying  for  on 
implement  in  the  first  season.  Mr.  Gibson's  clodernsher,  now 
firat  brought  out,  is  on  a  different  construction,  being  fonnedoi 
two  rows  of  very  narrow  wheels,  alternating  with  each  other.  Mt. 
Crosskill's  has  the  defect  of  clnp:ging  when  the  soil  is  moist,  Mi 
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Gibson's  of  pressing  the  ground  rather  tightly : 
two  weak  points  that  a  choice  must  be  made  ii 


t  is  between  these 
selecting  a  clod- 


a&r- 
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crusher.  There  is  a  third  implement— the  Norwegian,  or,  o» 
it  should  be  called,  the  Swedish  harrow — which  neither  clogs 
nor  kneads,  but  then  it  will  not  press,  and  is  heavier  for  the 
horses.  I  should  not  hesitate  to  choose  the  clodcrusher  if  I  could 
sSbn)  one  such  implement  only,  but  from  experience  in  barley 
towing  should  be  extremely  sorry  to  be  without  the  Swedish  tool 
dso,  which  has  been  lately  much  improve<l  by  lengthening  its 
oetii,  while  its  draught  has  been  lightened  by  one  horse  in  four. 


5.  Scarifiers,  Grubbers,  or  ChiMveOon. 

Numerous  as  are  the  forms  of  this  implement,  and  it  appears  in 
lew  fonns  every  year,  its  full  serviceableness  has  certainly  not 
teea  yet  understood.  It  has  been  used  accidentally  as  it  were, 
tnd  not  upon  system,  whereas,  if  it  were  used  upon  system,  I  have 
no  doubt  that,  important  as  are  the  American  Reapers,  the 
Cultivator  would  ensure  to  the  English  fanner  upon  stock  land 
2q2 
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advantages  quite  as  great,  if  not  greater,  for  it  would  save  him 
nearly  one  half  of  the  entire  labour  now  bestowed  on  his  ploagb- 
ing ;  but  to  ])rovc  this  it  will  be  unavoidable  to  enter  somewhat 
into  the  detail  of  actual  farming.  Indeed  our  implements  must  of 
course  be  judged  not  merely  by  their  power  of  effecting  a  certain 
object,  but  by  the  usefulness  of  that  object  when  it  has  been  effected. 
Thus  Kilby's  paring  plough  will  peel  off  the  turf  from  a  bowling 
green  as  even  as  a  web  of  cocoanut  matting,  yet  if  that  were  all, 
it  might  serve  the  gardener,  but  would  not  serve  the  farmer.  It 
does,  however,  serve  the  farmer,  because  it  gives  one  mode  of 
accomplishing  a  most  valuable  new  process,  the  autumnal  deaii- 
ing  of  wheat  stubbles. 

In  order  to  prove  this  great  saving,  the  ordinary  course  of 
ploughing  on  a  common  stock  farm,  according  to  the  usual  four- 
course  system,  must  be  shortly  stated. 

After  the  wheat  crop,  the  land,  being  full  of  running  couch,  is 
ploughed  in  the  winter,  and  ploughed  again,  with  other  operations, 
thrice  more  in  the  spring,  until  it  appears  to  be  clean,  when  the 
turnips  are  sown.  In  the  next  spring  it  is  ploughed  by  many 
good  farmers  ttoice  for  barley ;  in  order  that  the  sheep  droppings 
may  be  well  mixed  with  the  soil,  and  so  the  growth  of  the  barley 
be  regular.  The  third  crop,  clover,  being  sown  with  the  barley 
gives  a  rest  to  the  teams  until  it  is  broken  up  with  one  ploughing, 
and  the  fourth  crop,  the  wheat  crop,  is  sown.  The  account  will 
stand  thus : — 

Ploughing^. 
Root  crop     .......     4 

Barley 2 

Clover  0 

Wheat 1 

7 

Now  it  has  been  found  that  if  immediately  after  harvest  the 
w^hcat  land  be  not  ploughed,  but  pared  at  a  depth  of  2  inches 
only,  the  couch,  the  cause  of  so  much  labour,  is  intercepted  before 
it  has  penetrated  the  ground,  and  all  that  future  toil  becomes 
needless.  This  work  is  done  with  the  scarifier.  The  saving  of 
labour  is  easily  calculated,  if  we  only  compare  the  breadth  of  the 
scarifier,  whichever  it  be,  for  there  are  many  of  them,  with  the 
bretidth  of  the  plough.  Thus  our  ploughs  make  a  furrow  nearly 
i)  inches  wide,  jind  are  drawn  by  two  horses.  Coleman's  scarifier, 
one  of  the  best  for  hard  ground,  is  5  feet  wide  (7  times  as  wide), 
and  is  drawn  by  six  horses.  These  three  pair,  therefore,  will 
cover  as  much  gnmnd  as  seven  pair  at  plough,  and  the  labour, 
accordingly,  would  not  be  half  of  one  ploughing.  There  must  after- 
wards be  one  good  ploughing  given  to  lay  up  the  land  for  the 
mellowing  effect  of  the  winter's  frost.     In  the  spring  the  land  can 
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ce  more  stirred  with  a  wider  scarifier  (Biddle's,  6Jr  feet 
which  would  go  deeper,  the  land  being  looser,  with  4 
only.  As  this  implement  is  equal  in  width  to  84-  ploughs, 
;es  would  thus  be  doing  the  work  of  16.  The  operation 
n  labour  be  only  a  quarter-ploughing.  There  are  saved, 
js,  in  spring,  infinite  harro wings  and  rollings,  which  will 
r  the  expense  of  drilling  the  turnips. 

e  plan  of  autumn-cleaning  is  the  more  valuable  because  it 
ractice  of  actual  farmers.  When  we  hear  of  wheat  being 
I  on  alternate  portions  of  the  same  field  every  year,  such  an 
Lment  is  highly  interesting  in  a  scientific  view,  yet  we  feel 
n  that  it  cannot  become  general :  but  when  we  know  that 
farmers  are  yearly  extending  the  practice  of  autumn- 
ng  upon  stock  land,  we  are  assured  that  whatever  be  its 
tages  they  will  be  generally  available  upon  land  of  that 
cter. 

ain,  with  regard  to  the  barley-sowing  after  turnips,  it  used 
good  farming,  as  I  have  said,  to  plough  twice.  But  in  order 
e  ammonia  it  is  still  better  to  pare  the  land  as  quickly  as 
heepfold  is  shifted.  This  may  be  done  by  Kilby's  or 
.11 's  paring-plough,  and  may  be  set  down  as  a  half-plough- 
The  frost  mellows  the  surface,  and  4  horses  scarifying  at 
:ime  will  make  it  fit  for  the  drill.  This  last  operation  may 
down  as  one-third  of  a  ploughing.  We  may  now  examine 
saving  of  labour  has  been  produced  by  this  new  class  of 
ments : — 


Old  System.  New  System. 

:iuns8.  Plough 


Ploaghings.  Piou^hings. 

rOne  scarifjing 
Roots  4        .     J  One  plougrhing 

(One  scarifying 
Barley  2         .       One        do. 

Clover  0        .       One        do. 


Wheat  1 


1 

i 
1 


3* 


US  it  appears  that  the  Cultivators  will  spare  just  one  half  of 
orse  labour  employed  on  the  plough,  doing  the  work,  too, 
11  or  better.  Adopting  the  standard  of  economy  as  the  test  of 
merit,  we  find  that,  if  a  ploughing  be  valued  at  8«.,  they  can 
h,  an  acre  yearly  over  the  whole  of  an  arable  farm.  And  we 
idopt  this  calculation  in  their  favour  more  confidently,  be- 
(by  other  means)  an  equal  saving  of  horse-work  can  be 
at  other  seasons  in  other  descriptions  of  work.  Some 
jtions  to  this  general  use  of  Cultivators  will  occur  of  course 
jry  farmer ;  but  the  substitution  of  them  for  the  plough  has 
been  known  to  many  good  farmers,  though  probably  it  has 
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not  yet  beon  carried  out  upon  system  by  any  one  of  them  to  its 
fulU^t  extent. 

'riicsc  implements  were  not  originally  intended  for  stiiringhaitl 
ground,  but  were  gratlually  developed  out  of  the  baiTOW,  whidi 
was  mounted  on  wlieels,  with  a  view  to  the  raising  of  loose  coucb 
out  of  ploughed  ground,  a  use  which  autumnal  cleaning  will  mmd, 
it  may  be  hoped,  make  obsolete. 

Of  the  prize  Cultivators,  Biddle's  by  Messrs.  RaiiMKneif  one 
of  the  oldest,  and  still  one  of  the  best.     The  width  gives  it  grcti 
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steadiness,  and  its  leverage  b  good,  thougb  wearing  an  awkward 
appearance.  Many  attempts  have  been  made  to  remove  thii 
defect,  but  none  so  successful  as  the  simple  straight  leven  by 
which  the  other  prize  scarifier,  Coleman's,  is  lifted  oat  of  the 
ground.  This  is  a  decided  advanre,  and  greatly  &cili(ateB  the 
substitution  of  the  scarifier  for  the  phmgh.  Since  the  trial  I  haTC 
used  Coleman's  implement,  and  find  it  superior  to  other  wide 
gfarifiers ;  for  these  implements  have  hitherto  had  two  defects ; 
they  sometimes  rise  partially  out  of  the  ground,  and  sometlmei 
swerve  in  their  course,  thus  in  each  case  missing  a  part  of  their 
work.  Hence  arises  often  the  necessity  for  dragging  them  > 
second  time  crossways  over  the  same  piece  of  ground.  Coleman's 
scarifier  never  rises  nor  swerves,  but  does  its  work  as  true  as  > 
plou<;h,  doing  it  tlierefore  once  for  nil.  For  the  mere  paring  of  a 
very  tight  surface,  however,  even  Coleman's  may  be  sometimes  KX> 
broad,  and  B<mt:dl's  narrow  one  is  excellent  fur  that  purpose. 
Its  long  snout,  like  a  swordfish's  horn,  is  an  ingenious  device  tr 
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'hich  il  is  enabled  to  adhere  to  the  land.  This  cheap  imple- 
lent  has  also  received  a  prize  as  a  subsoil  plough  ;  and  tbough 
;  be  a  good  rule  that  no  implement  should  do  more  than  one 
ling,  an  exception  must  be  clearly  made  here.  Another  cheap 
aring  plough,  Kilby's,  should  be  mentioned,  though  not  in  the 
Izhibitlon,  because  it  has  the  peculiar  merit  of  turning  over  as 
-ell  as  paring  the  land. 
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In  limiting,  as  has  been  done  above,  the  number  of  plougfaings, 
the  new  system  of  winter  cropping  has  been  passed  over,  becaute 
those  extra  crops,  green  rye  or  tares,  winter  i>eas  or  beans,  would 
more  than  pay  for  their  extra  ploughing,  leaking  the  old  system 
simply,  and  working  it  with  new  tools,  we  sqis  that  common  stock 
land  need  be  ploughed  twice  only  instead  of  eight  times  in  four 
years — once  after  clover,  when  the  green  leaves  must  be  turned 
down,  and  the  dung  perhaps  be  ploughed  in,  which  the  plough 
only  can  do  ;  once,  in  order  to  stir  the  land  deeply  for  root  crops, 
and  lay  it  rough  for  the  winter  frosts.  I  will  venture  to  add  wf  at 
may  appear  theoretical — that,  if  ever  steam  be  successfully  em- 
ployed in  cultivation,  it  will  probably  be  less  by  ploughing  <»r 
digging  than  with  an  implement  like  one  of  these  culti^'Stors, 
because  they  arc  able  to  work  so  much  wider  a  space  as  tbey 
))ass  long  in  their  course.  From  the  preparation  of  land  we  may 
now  proceed  to 

II.  Implements  used  in  the  Culiivation  of  Crops. 

1.  Drills. 

The  sower  with  his  seed-lip  has  almost  vanished  from  southern 
England,  driven  out  by  a  complicated  machine,  the  drill,  deposit- 
ing the  seed  in  rows,  and  drawn  by  several  horses.  Here,  at 
least,  one  would  suppose  that  there  must  be  an  increase  of  ex- 
pense in  tlie  new  opertition,  and,  above  all,  an  increase  of  horse- 
labour  ;  but  even  here  there  is,  or  may  be  sometimes  at  least,  on 
the  contrary,  a  diminution.  For  though  we  observe  only  the  one 
seedsman  striding  over  the  fallow,  he  is  followed  by  machinery — 
the  drags  and  the  harrows — which,  though  simple  enough,  yet, 
as  they  repeatedly  traverse  the  land,  run  up  to  a  formidable 
amount  the  horse-work  expended  in  this  primitive  method  of 
sowing. 

In  Mr.  Haxton's  prize  ess«ay  upon  Oats,  which  is  just  published,* 
we  find  the  following  piissage: — 

Sowing  and  Hanoxoing. — The  general  practice  in  Scotland  is  to  sow  oats 
broadcast  on  ihc  winter  furrow,  and  to  cover  in  the  seed  by  two,  three,  or  foar 

harrows  coupled  together  and  drawn  hy  as  many  horses Six  harroirs, 

throe  and  three  together,  and  drawn  by  six  horses  and  driven  by  two  men, 
follow  the  sower  and  give  a  double  stroke  in  the  direction  of  the  ridges. 

Three  more  strokes,  five  altogether,  suffice,  as  Mr.  Haxton 
informs  us,  on  friable  land,  but  on  an  old  sward  the  amount  of 
horse-work  expended  is  really  wonderful. 

"  Old  tough  lea  or  wet  ploughod-land  requires  a  far  greater  anaount  of  harroir- 
ii)g  than  this  to  bring  it  into  a  proper  tiltli.     IVo  double  strokes  are  given 


*  .louinal  of  Royal  Agricultural  Society  of  England,  Part  xzvii.  p.  126. 
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in  the  direction  of  the  ridges  to  break  the  furrows  and  prevent  the  turf 
from  being  torn  up  by  the  cross  harrowing ;  and  it  is  seldom  tnat  the  operation 
can  be  properly  accomplished  with  less  than  six  double  strokes  or  twelve 
harrowings." 

Thus  a  harrow  has  to  be  drawn  twelve  times  over  the  same 
ground  by  a  horse.  If  we  imagine  it  to  be  drawn  once  by  twelve 
horses  we  shall  see  at  once  the  vast  saving  which  would  be  effected 
by  the  Wobum  drill,  of  about  the  same  width  with  the  harrow, 
drawn  by  two  horses  only,  yet  burying  at  once  most  of  the  seed, 
and  followed,  as  it  has  been  preceded,  by  a  light  harrow — a  saving 
of  8  horses  in  12,  or  2  horses  in  3.  This  is,  however,  an  extreme 
case  ;  but  we  should  not  be  far  wrong  in  saying  that  by  the 
Wobum  drill,  which  will  come  presently  under  our  notice,  2 
horses  in  4,  or  one  half,  might  be  saved  to  the  farmer  who  has 
been  in  the  practice  of  broadcasting. 

There  is  also  a  saving  in  seed  by  the  use  of  the  drill ;  but  it  is 
further  interesting  to  observe  how  the  drill  dovetails,  as  it  were, 
with  our  last  class  of  implements,  the  scarifier.  When  drilling 
was  unknown,  great  stress  was  laid  upon  so  ploughing  the  land 
that  the  furrow  edge  would  stand  up  sharp  at  the  exact  angle  of 
45  degrees,  in  order  that  the  harrows  catching  those  edges  and 
crumbling  them  down  might  properly  cover  the  seed.  No  one 
would  have  dreamed  of  sowing  com  upon  scarified  land.  Now,  on 
the  contrary,  the  surface  may  be  perfectly  smooth  ;  and  wheat  may 
be  drilled  after  turnips  in  winter  upon  land  which  has  been  only 
breast- ploughed,  pared,  that  is,  half  an  inch  deep  ;  for  the  seed,  if 
drilled,  is  perfectly  covered,  and  wheat  prefers  a  firm  bed.  The 
drill  again  is  indispensable  for  the  use  of  many  new  artificial 
manures,  distributing  them  by  special  coulters  beneath  the  ground, 
and  covering  them  with  earth,  that  their  excessive  strength  may 
not  injure  the  seed,  which  is  deposited  above,  last  of  all.  The 
beautiful  system  of  horse-hoeing  depends,  too,  of  course,  entirely 
on  the  use  of  the  drill,  which  may  be  regarded  as  the  key  of  the 
new  system.  We  ought,  then,  to  regard  the  whole  as  a  system  ; 
not,  using  the  drill,  retain  ancient  courses  of  ploughing  which 
were  meant  for  the  seedsman,  nor,  on  the  other  hand,  fall  short  in 
the  consequences  of  the  drill — use  it,  that  is,  as  some  farmers  do, 
but  with  no  artificial  manure,  and  without  a  horse-hoe  to  follow. 

As  to  particular  drills,  there  is  the  general-purpose  drill,  a  very 
complete  implement,  capable  of  drilling,  with  or  without  manure, 
wheat,  beans,  and  turnips  at  the  different  intervals  suited  to  those 
plants  respectively,  from  2  feet  to  7  inches.  It  comprehends,  in 
fact,  two  drills,  the  parts  of  which  are  substituted  for  each  other 
at  pleasure  ;  yet  admirable  as  is  the  implement,  one  may  question 
whether,  as  com  seldom  requires  manure  to  be  sown  at  the  same 
time,  it  be  not  better  to  buy  two  drills  separate,  one  for  com,  the 
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other  for  turnips.    One  improvement  sliould  be  used  wiA  all  drills, 
OS  most  coiulucivc  to  the  etiae  of  the  carter.     Formerly  drills  wmt 


upon  one  pair  of  wheels,  hut  after  they  were  made  to  can]'  s 
liirgc  weight  of  manure  it  l>ecame  bard  work  for  the  carter,  who, 
in  his  zeal  to  keep  the  work  straight,  while  leading  the  thill  honf 
with  a  stick,  steadied  the  shaft  with  the  other  band,  which  ira* 
almost  benumbed  when  he  reached  the  end  of  the  furrow,  A 
fore-carriage  was  therefore  added  by  Messrs.  Garrett,  which  i» 
under  the  command  of  the  carter,  wbo,  by  a  lever,  keeps,  without 
exertion,  one  wheel  in  the  rut  down  which  it  previously  passed, 
so  that  the  niws  must  be  perfectly  parallel.  This  steerage  is  tlic 
carter's  friend,  ,an<)  the  horse's  friend  too,  as  it  removes  a  heavy 
load  from  his  back.  Messrs.  Homshy  have  since  adopted,  and 
perliaps  improved  im,  the  principle.* 

*  Btjivrt  on  Drilli, — Nearly  tveo^  of  these  implvments  were  selected  mnd  Knl 
dowu  to  Pusc;  for  trial.  Messrs.  Ilomaby  and  Bon  had  five  drills :  tbeir  ten-rowed 
corn  and  gtiierat  piirjioai  drill  was  a  highly  fiDished  and  well-made  machine,  with  s 
recent  improvement,  patented  by  them,  of  India-rubber  tubes  Ibr  eondncting  the 
seed  down  to  the  chanuel  made  by  the  coulter,  which  I  consider  a  valuable  improve- 
ment upon  the  old  plan  of  a  series  of  cups,  made  of  tin,  workinft  onu  within  the 
Other.  This  drill  also  hag  another  impruvument,  of  two  coolter  tuis,  by  which  aa 
equal  pressure  is  obtained  upon  every  coulter,  aud  the  double-action  lever  enables 
Ihe  manure  to  bu  deposited  to  any  deplh,  and  Covered  up  previous  to  the  seed  bisng 
deposited.     Tlie  price  of  this  drill  is  +4/. 

A  ten-rowed  com  and  seed  drill,  peculiarly  adapted  to  drill  com  on  aide  hills  bj 
a  highly  finished  and  ingenious  contrivance,  of  extending  or  contractinK,  by  meant 
of  a  screw,  two  legs,  similar  to  the  governor  of  a  steam-engine,  attached  to  the  side 
of  the  drill,  and  by  whicli  (the  drill  being  liung  by  or  supported  on  the  centre)  it 
can  be  regulated  wliile  in  motion.  It  has  also  improved  slides  for  regulating  the 
quantity  of  seed  delivered  i  it  has  the  improced  Indis-rubbcr  tubes  and  coulter  ban, 
like  ihc  fiirniiT  drill ;  also  a  very  excellent  fore  steerage,  with  a  rack  and  tnniou 
attached,  by  which  it  can  be  guided  with  great  exactness.  It  did  it*  work  extremely 
well ;  and  we  awarded  it  a  Medal. 

A  Ihrec-rowed  drop  drill,  which  can  be  used  lither  On  ridges  or  flat  gronad.  It 
is  capable  of  deposiling  any  pulverized  manure  at  any  required  dittanoe  from  10  » 
18  inches,  in  any  given  quantities  from  l(J  lo  50  hushels  per  acre.  The  seed  CSS 
be  depOGiteil  with  the  mainire,  or  Ibu  manure  covered  up  with  tcnl  and  the  seed 
deliveri-d  ou  the  drops.  I'lie  drill  economizes  manure,  aud  worked  verr  «dl. 
Price  24/.     We  awarded  it  a  Mi-dal. 

A  two-rowed  turnip  drill  on  the  ridge,  which  can  be  made  iDloathrte-rowcdtor 
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he  excellence  of  all  Messrs.  Horasby's  and  Garrett's  drills  is 
known.     The  Woburn  drill  of  Messrs.  Hensmon  lias  also 


IriJl  on  ilic  flat,  for  drilling  turnips  or  mangald-wnrzel  seed  and  mMiure.  This 
embraces  a  variei;  of  ImprovenieDtB — the  rollers  being  made  in  sectiaDi  capible 

ting  adapted  to  a  larger  or  smalltr  ridge  of  the  proper  form  to  receive  the  senis, 

(he  svcocd  concave  rollers  follow,  and  leave  the  ridge  in  a  perfect  fimn.  The 
is  now  so  perfecl,  and  did  its  work  so  well,  tbat  we  awarded  it  a  Medal. 

^et>srs.  Garrett  and  Son  exhibited  tbeir  well-knowD  general  purpose  drill,  with 
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obtained  a  medal,  and  has  this  peculiarity : — In  all  other  drilb 
the  coulters,  which  distribute  the  manure  or  seed,  hang  from  the 
carriage.     In  this  drill  the  carriage  rests  upon  the  coulters,  which 
are  like  the  irons  of  skates ;   it  may  be  said,  indeed,  to  ran  on 
four  pairs  of  skates.      Hence  this  drill's  power  of  penetrating 
hard  ground,  and  of  giving  a  firm  bed  to  the  wheat^seed  in  «o(t 
ground.     Each  drill  coulter,  however,  preserves  its  independence 
as  when  suspended.      This  self-adjustment  is  required  by  the 
inequality  of  tilled  ground,  and  is  thus  obtained :    each  pair  of 
coulters  is  fixed  to  the  end  of  a  balance  beam,  these  again  to 
others,  and  they  to  a  central  one.     Thus  each  coulter,  in  well- 
poised  rank,  gives  its  independent  share  of  support. 


0 
Hence  this  drill  is  simpler  in  management  than  any  other,  for, 
resting  on  its  own  base  like  a  plough,  it  is  also  guided  from 

the  improvement  of  a  simple  method  of  reflating  it  so  as  to  work  on  the  ddes  of 
hills.  There  is  also  a  slide  for  the  regulation  of  the  feed  of  the  manare»  witii  in 
index  to  show  the  quantity  delivered.  Price  42Z.  This  drill  did  its  work  remiik- 
ablv  well;  and  we  considered  it  entitled  to  a  Medal. 

A  four-rowed  turnip  drill  on  the  flat,  embracing  the  improvements  of  the  general- 
purpose  drill,  was  also  put  to  a  severe  test  with  other  dnlls;  but,  upon  the  whole, 
we  considered  it  to  do  its  work  a  shade  better  than  those  brought  against  it,  and  we 
awarded  to  it  a  Medal. 

A  hand  barrow  drill — the  construction  and  excellent  workmanship  exhibited  in 
the  implement  merited  the  unqualified  approbation  of  the  jury— distributing  grass- 
seeds  broadcast  in  an  excellent  manner,  by  means  of  two  compartments  in  the 
same  box,  that  the  quantities  of  each  may  be  regulated  as  desired,  the  dorer  and 
rye  grass  being  mixed  in  their  transit  to  the  ground.  We  considered  it  a  very 
useful  implement,  and  recommended  it  as  worthy  of  a  Medal. 

Messrs.  Ilansomes  and  May,  of  Ipswich,  exhibited  a  very  well  constmcted  drop 
drill,  which  did  its  work  very  well,  and  of  a  very  different  construction  flrom  any 
of  the  other  drop  drills ;  and,  for  the  ingenuity  of  contrivance  and  excellence  of 
workmanship,  we  awarded  it  a  Medal. 

Mr.  Busby,  of  Newton-le- Willows,  near  Bedale,  exhibited  a  drill  which  he  called 
a  ribbing  dnll,  which  is  well  constructed,  very  simple,  and  strons,  and  does  its  work 
extremely  well,  making  a  broader  seam  to  lay  the  com  or  seed  in,  which  is  con- 
sidered by  many,  and  especially  by  foreigners,  as  a  great  advantage.  Price  14(. 
To  whicli  we  awarded  a  Medal. 

Messrs.  Hensman  and  Son,  Wobum,  Bedfordshire,  exhibited  a  self-adjusting 
steerage  corn-drill.  This  dnll  varies  from  the  generality  of  drills,  as  it  is  drawn 
from  tne  centre  by  whippletrees  instead  of  shafts;  and  the  drill-man  behind  can 
steer  or  direct  the  drill  with  the  greatest  nicety.  The  corn-box  of  the  drill  is 
entirely  self-acting,  and  delivers  the  seed  equally  well  going  either  up  or  down  hill. 
It  is  also  capable  of  horse-hoeing,  by  attaching  hoes  to  the  levers,  instead  of  tiie 
coulter  shares.  This  implement  works  very  well;  and  the  price  finom  16/.  to  SOL 
We  awarded  it  a  Medal. 

M.  Claes,  of  Belgium,  exhibited  a  nine-rowed,  very  simple,  well-made  Bel- 
gian drill.  It  did  its  work  extremely  well.  The  coulters  made  a  broader  seam  to 
receive  the  com  than  the  generality  of  English  drills;  and  the  harrow  wMch  is 
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behind  like  a  plough ;  and  any  man  who  can  hold  the  stilts  of  a 
plough  for  a  straight  furrow  can  steer  this  drill  with  a  pair  of 
horses  only  and  reins.  Hence,  too,  its  convenience  ;  for  if  you 
wish  to  sow  close  up  to  the  sbeepfold,  instead  of  ordering  out  a 
drill  and  four,  as  it  were  in  state,  you  merely  keep  hack  one 
plough  from  the  field. 

Hitherto  we  have  been  dealing  with  com  drills  intended  gene- 
rally for  seed  only.  In  endeavouring  to  fill  up  the  picture  of  the 
point  of  develo^inient  at  which  agricultural  mechanism  now  stands, 
we  come  next  to  turnip  drills,  in  which  manure  is  also  distributed 
as  well  as  seed,  generally  bones  or  superphosphate.  As  is  well 
known,  there  are  two  ways  of  growing  turnips,  on  the  ridge  and 
on  the  flat.  In  the  ridge  or  Northumberland  method  the  ground 
is  thrown  into  ridges  by  a  two-sided  plough,  "  a  double  Tom," 
and,  dung  being  laid  in  the  intervals,  the  ridgea  arc  split,  and  the 
new  ridges  enfold  the  dung. 

It  is  on  these  ridges  that  Mr.  Homsby's  prize  drill  works, 
depositing  manure-dust  and  seed,  and  reducing  the  ridge,  by 
concave  rollers,  to  a  compact  rounded  form. 

The  ridge  system,  however,  is  most  at  home  under  our  cool 
northern  and  mpist  western   skies — In   Northumberland  and  in 

atCached  to  the  driU  coven  the  seed  with  fine  earth  as  soon  as  it  is  dropped.  There 
Is  DO  part  of  this  drill  likely  to  be  out  of  order;  it  cao  be  worked  with  one  horse; 
aud  there  appears  do  pari  of  it  thai,  ip  case  of  accident,  iwnld  not  be  repaired  bj  a 
common  hlacksmith.  Price  lOl.  Ip  consequence  of  its  combined  merits,  umplicil; 
apd  cheapness,  we  awarded  it  a  Medal. 

Liquid-maaure  JXstnbatur.—VlT.  Reeves  and  Mr.  J.  Biatton,  of  Weslburj,  eihi- 
bited  a  liquid-maonre  distributor,  which  did  its  work  in  an  extraordioarr  manner. 


liscribuiinir  equally  manure-water  or  the  thickest  sewerage  in  the  most  pcrftct 
nanner.  From  the  construction  of  the  machine  it  is  impossible  to  clog  b  the 
lelivery  of  the  thickest  slush.  It  consists  of  a  series  of  backets  or  troughs  that 
■re  attached  to  a  metal  chain  or  band,  and  which  works  round  two  rolleis  as  the  cart 
;oes  on,  the  wheel  ^vinc  the  motive  power  to  the  rollers.  The  price  of  this  >d- 
nirable  water-cart  complete  is  I6l.     we  awarded  it  a  Hedal. —  C.  B.  ChalUmtr. 
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Lanrasbire.     In  our  diipT  districts,  as  in  Lincolnihire  mnd  h 
shire,  it  is  found  better  with  the  bulk  of  the  crop,  when  ru 


«b,-.i- 


come,  to  make  more  eKpcdition.  Using  a  tnmip  ^riH,  tliereforp, 
6  feet  wide,  we  sow  four  rows  at  once  with  some  ltg;ht  manun, 
and  are  thus  enabled  t»  sweep  rapidly  over  our  grouiui,  while  the 
scetl  finds  a  damp  bed  fit  for  termination  before  the  ifaut  bepiu 
once  more  to  fly. 


..arwltMid  Hon'.Tiuiiil.  IWU, 

Still,  liowt'ver  rapid  the  four-row  turnip-drill,  soutlt-coontlj 
farmers  are  oflon  obliged  to  wait  in  July  for  a  soaiking  shower, 
waiting  indeed  crftcn  in  vain,  until  it  is  too  late  to  look  for  a  bulky 
turnip  crop.  A  south-amntry  farmer,  Mr.  Chandler,  of  Market 
l-a»in;;t(>n,  Wilts,  lias  pnidurcd  a  iiiarhinc  to  deal  eren  with  ihit 
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defect  of  our  climate,  Hia  water-drill  pours  down  each  manure 
<x>ulter  the  requisite  amount  of  fluid,  mixed  with  powdered 
iDfuiure,  and  thus  brings  up  the  plant  from  a  mere  bed  of  dust, 
leaving  used  it  largely  during  three  years,  1  may  testify  to  its 
excellence.  Only  last  July,  when  my  bailiff  had  ceased  turnip- 
SAwing  on  account  of  the  drought,  by  directing  the  use  of  the 
-water-drill  I  obtained  from  this,  later  sowing  an  earlier  and  a 
1>ettcr  show  of  young  plants  than  from  the  former  one  with  the 
<lust-drill.  Nor  is  there  any  increase  of  expense,  if  water  be 
within  a  moderate  distance,  for  we  do  not  use  powder-manures 
alone.  They  must  be  mixed  with  ashes  that  they  may  be  dif- 
fused in  the  soil.  Now  the  expense  and  labour  of  supplying 
these  ashes  are  equal  to  the  cost  of  fetching  mere  water ;  and, 
apart  from  any  want  of  rain,  it  is  found  that  this  method  of  moist 
diffusion,  dissolving,  instead  of  mingling  only,  the  superphosphate, 
quickens  its  action  even  upon  damp  ground,  and  makes  a  little  of 
it  go  further. 


There  is  yet  one  more  kind  of  drill.  The  common  drills 
ecimomize  manure  by  concentrating  it  in  lines  along  the  rows  of 
the  lumip  plants.  Thus  instead  of  shovelling  bones  from  carts,  as 
was  first  done  in  Lincolnshire,  at  60  bushels  per  acre,  we  came 
to  sow  16  bushels  of  bones  only  in  lines,  or  more  recently  but  3 
bushels  perhaps  of  superphosphate,  prepared  either  from  bones 
or  from  the  animal  remains  of  geological  ages,  among  which 
Liebig  told  us,  an<l  told  us  truly,  to  search  for  our  phosphorus. 
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But  though  turnips  are  sown  in  lines,  and  come  up  thickly  in 
lines,  no  sooner  are  the  thriving  young  plants  well  marshalled  in 
green  array  than  nineteen  in  twenty  are  ruthlessly  cut  down  by 
the  hoe,  so  that  the  field  appears  for  a  time  once  more  bare. 
The  roots  must  of  course  be  allowed  ample  room  in  the  row,  bat 
some  manure  will  have  been  wasted  in  nourishing  the  phnts 
doomed  to  perish.  Hence  Mr.  Homsby's  drop-drill,  avoiding  this 
wholesale  massacre,  is  made  to  drop  the  seed  and  the  manure,  by 
a  second  step  of  mechanic  frugality,  only  at  those  points  in  the 
lines  where  the  plants  are  intended  to  stand.  Nor  are  these  points 
in  the  lines  fixed  points,  for  their  distance  can  be  I'aried  from 
9  inches  to  18  inches  asunder,  and  the  intervals  between  the  rows 
can  be  equally  varied  from  15  to  30  inches.  The  dose,  again,  of 
mixed  manure  can  be  varied  from  10  to  50  bushels  per  acre. 
Such  is  the  elastic,  yet  accurate  pliability,  with  which  in  agricul- 
ture mechanism  has  seconded  chemistry.  Having  now  gone 
through  the  various  kinds  of  drills — com  or  turnip  drills,  ridge 
or  flat  drills,  dry  or  wet,  line  or  drop  drills — we  may  pass  to  a 
kindred  but  entirely  new  class  of  implement. 

2.    The  Top-dresser  or  Manure-distributor. 

Although,  as  has  been  said,  wheat  is  seldom  sown  with  the 
manure-drill,  being  usually  provided  with  its  chief  requisite, 
nitrogen,  through  farm-yard  dung  or  through  sheepfolding,  no 
plant  is  so  liable  as  wheat  to  break  down  from  its  first  promise,  and 
on  inferior  soils,  whether  too  light  or  too  heavy,  one  might  almost 
say  that  wheat  always  looks  well  before  Christmas  and  always 
looks  ill  before  Lady-day.  Our  predecessors,  to  refresh  its 
flagging  strength,  used  to  spread  soot  or  pigeons'  dung,  both  con- 
taining ammonia,  over  it,  especially  on  the  lower  sides  of  the 
ridges  near  the  water-furrow,  where  the  plant  was  perhaps  almost 
killed  by  the  lodgment  of  rain.  But  their  practice  was  of  course 
limited  by  resources  so  narrow.  We  having  guano  and  nitrate 
can  deal  out  liberally  the  timely  supply.  But  if  sown  by  hand, 
these  very  light  manures,  especially  guano,  are  carried  away  before 
tlieir  descent  by  a  strong  wind  ;  and  sometimes  when  half  a  gale 
has  been  blowing  it  has  seemed  to  me  that  I  was  manuring  my 
neighbour's  field  quite  as  much  as  my  own.  A  manure-distributor 
was  therefore  required  ;  and  the  agricultural  meeting  at  Exeter 
brought  out  eight  competitors,  the  winner  being  Mr.  Holmes's  of 
Norwich. 

1  rejoice  to  find  that  we  have  not  only  a  good  invention  here, 
but  that  it  is  being  actively  used.  The  machine,  new  as  it  is,  and 
involvin;^^  a  new  outlay  for  artificial  manure,  is  employed  very 
largely  in  the  western  division  of  Norfolk — the  classic  ground  of 
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nprovemenl — for  distributing  a  small  quantity,  such  at  3  bushels 
er  acre,  of  guano  or  nitrate  of  soda,  or  a  larger  quantity  of  super- 
hosphate  Mid  rape-cake  on  wheat  in  the  spring  of  the  year.  This 
let  deserves  the  more  to  be  known,  because  the  convincing 
rgument  for  any  agricultural  change  is  that  it  has  become  a 
raetice  somewhere  or  other,  an  argument  that  answers  where 
masoning  fails.  The  other  argument^ that,  namely,  founded  on 
nick  return — is  also  not  wanting,  as  it  has  lately  been  shown  that 
itrate  so  applied  on  poor  land  will  sometimes  yield  double  its 
wn  value — near  a  quarter  of  wheat — at  a  cost  of  20«.  per  acre. 


It  is  curious,  indeed,  that  this  very  cheap  and  simple  machine 
IS  on  some  soils  superseding  the  more  costly  and  intricate  drill, 
(n  the  words  of  Mr,  Holmes,  its  inventor, — 

They  were  used  very  much  last  turnip-sowing  season,  and  eonaiderably 
more  tnia  season,  for  Bowing  manure  (rape-cake,  malt- coombs,  ani!  guano,  about 
S  or  10  bushcla  per  acre,  and  in  some  instances  as  much  as  20  bushels  to  the 
acre,  when  a  quantity  of  burnt  earth  or  ashes  arc  mixed)  into  the  furrows  of 
the  ridged  tumip-land,  at  24,  26,  and  27  inches  apart.  The  ridges  arc  then 
turned  over  on  to  the  manure  by  the  double-breasted  plough,  and  the  manure 
is  covered  sufficiently  out  ot  the  way  of  the  seed,  although  distributed  equally 
around  ;  so  that,  instead  of  striking  immediately  into  the  whole  body  of  manure 
— as  is  the  case  when  drilled  in  with  the  manure — it  catches  it  gradually  in  its 
different  stages  of  growth. 

This  plan  proved  highly  satisfuclory  to  all  those  who  tried  it  last  season, 
which  has  induced  many  others  to  pursue  the  same  course  this  season,  not 
only  as  regards  the  crops  themselves,  but  also  in  the  labour  required  lo  uui 
tlie  crop  in.  Our  manure  distributor  will  cover  3  or  4  furrows  at  27  incnes 
apart,  if  required,  and  is  woriied  with  one  hone.  It  is  followed  by  a  light  drill 
eipmssly  for  turnips  and  mangold -wurzcl,  which  is  also  worked  by  one  horse. 
Thus  it  will  readily  be  seen  that  a  great  saving  of  horsC'labour  was  effected  by 
the  use  of  the  distributor  in  the  place  of  the  drill. 

This  saving  of  horae-work  is  indeed  great,  but  it  must  not  be 
disguised  thai  there  is  inconsistency  between  the  principle  of 
general  diffusion  here  recommended  and  the  concentration  which 
is  the  aim  of  the  drop-drill.  Each  method  in  fact  has  its  merits 
for  different  purposes, — concentration  for  pushing  the  young  plant, 
extension  for  feeding  it  in  its  later  stages.     The  question,  like 

vnu  xiT.  2  R 
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uuuiy  uthcrs,  must  be  decided  by  longer  experience ;  but  the  mod 
perfect  method  wuuld  probably  be  the  combinatioa  of  both  plui. 
To  return  to  our  present  subject,  the  young  growing  wheat,  it  mtj 
not  only  be  revived  in  spring  by  additional  food,  but  is  uaulljF, 
on  light  land,  settled  down  in  its  bed  by 

3.  Press-rolls. 

On  some  soils,  especially  the  calcareous,  the  ground  altenulelj 
frozen  and  thawed  in  winter  throws  the  roots  of  the  wheat  pluit 
almost  out  on  the  surface.  For  this  mischief  and  that  of  the 
wireworm  flocks  of  sheep  were  once  driven  over  the  wheat;  bnt 
we  have  lung  had  the  well-known  wheel-roll,  and,  as  has  been 
said,  Crosskill's  clod-crusher  is  a  still  better  presser  when  it  can 
be  used,  but' is  not  a  perfect  substitute,  as  it  requires  the  land  to 
be  drier.  The  new  clod-crusher,  however  (Gibson's),  mtutserre, 
I  suppose,  for  both  purposes  equally  well. 

4.  Horse-hoes. 

Machinery  can  do  but  one  thing  more  for  the  growing  crop. 
The  hoe  not  only  clears  away  a  host  of  young  weeds,  but  by 
loosening  the  crusted  surface,  admits  the  air  and  sdmulatet  the 
growth  of  the  true  crop.  Even  vineyards  are  thus  found  to  be  r^ 
lieved  during  long  drought,  and  hence  it  is  said  that  the  iron  should 
be  always  between  the  rows  of  our  root-crops.  Ridged  root-ciopt 
have  been  long  hoed  by  a  single  horse,  one  row  at  a  time.  Gs^ 
rett's  borse-hoe  cleans  four  rows  at  once  of  turnips,  six  of  beani, 


nine  of  wheat.  To  hoe  wheat  thus  is  a  delicate  operation :  to  boe 
even  turnips  so,  when  their  lines  arc  but  just  distinguishable,  (V 
again  when  the  leaves  almost  meet,  requires  not  only  a  first  isK 
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implement,  but  a  steady  hand  and  a  cool  head  to  steer  it.  This  tool 
will  stand  well  the  test  of  economy,  for  it  will  go  over  ten  acres  a 
day  easily,  with  two  horses  (sometimes  one),  a  man,  and  a  boy,  at  a 
cost  of,  say  10  shillings.  The  work  could  certainly  not  be  done 
otherwise  for  less  than  two  shillings  an  acre,  20  shillings  altogether, 
even  if  you  could  find  hands  to  do  it,  in  harvest-time.  This  esti- 
mate accords,  I  find,  with  the  report  of  the  Judges  at  the  York 
Meeting,  practical  farmers,  who  thus  speak  of  the  implement : — 
"  The  work  done  by  it  is  far  superior  to  any  hand-hoeing :  it  can 
also  be  done  for  less  than  half  the  cost :  indeed,  so  highly  do  we 
value  it,  that  we  think  no  farmer  can  farm  as  he  ought  without  it." 
The  crops,  after  hoeing,  soon  cover  the  ground,  and  are  thus 
beyond  man's  interference  until  time,  the  ripener,  summons  him 
to  the  operations  of  harvest. 

III.  Harvesting  Implements. 

1.  Reaping  Machine, 

At  the  opening  of  this  century  it  was  thought  that  a  suc- 
cessful reaping-machine  had  been  invented;  and  a  reward  was 
voted  by  Parliament  to  its  author.  The  machine  was  employed 
here  and  abroad,  but,  from  its  intricacy,  fell  into  disuse.  Another 
has  been  lately  devised  in  one  pf  our  colonies,  which  cuts  off  the 
heads  of  the  com,  but  leaves  the  straw  standing,  a  fatal  defect 
in  an  old-settled  country,  where  the  growth  of  com  is  forced  by 
the  application  of  dung.  Our  farmers  may  well,  therefore,  have 
been  astonished  by  an  American  implement  which  not  only 
reaped  their  wheat  but  performed  the  work  with  the  neatness  and 
certainty  of  an  old  and  perfect  machine.  Its  novelty  of  action 
reminded  one  of  seeing  the  first  engine  run  on  the  Liverpool  and 
Manchester  Railway  in  1830.  Its  perfection  depended  on  its  being 
new  only  in  England,  but  in  America  the  result  of  repeated  disap- 
pointments and  untired  perseverance.  The  United  States  Patent 
Commissioner  says  of  Mr.  M'Cormick's  reaping-machine  : — 

'*  In  agriculture  it  is,  in  my  view,  as  important,  as  a  labour-saving  device, 
as  the  spinning-jenny  and  power-loom  in  manufactures.  It  is  one  of  those 
great  and  valuable  inventions  which  conwienoe  a  new  era  in  the  progress  of 
im|>rovement,  and  whose  beneficial  influence  is  felt  in  all  coming  time." 

Besides  difficulties  common  to  all  inventions  the  machine  could 
be  tested  but  for  two  or  three  weeks  in  each  year.  When  a  defect 
was  discovered,  before  the  remedy  was  applied  to  the  instrument 
the  harvest  was  over,  and  the  new  form  had  to  wait  a  whole  year 
for  its  trial,  when  some  fresh  failure  required  a  fresh  year's  post- 
ponement of  final  success.     It  seems  right  to  put  on  record  Mr. 
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M^Cormick's  own  account  of  his  progress,  or  some  extracts  at 
least  from  a  statement  written  by  him  at  mj  request : — 

'*  My  father  was  a  fanner  in  the  county  of  Rockbridge,  state  of  Yirginii, 
United  States.  Ue  made  an  experiment  in  cutting  grain,  in  the  year  1816, 
by  a  number  of  cylinders  standing  perpendicular^.  Another  ezpennent 
of  the  same  kind  was  made  by  my  fatner  in  the  harvest  of  1831,  which 
satisfied  my  father  to  abandon  it.  Thereupon  my  attention  was  directed  to 
the  subject,  and  the  same  harvest  I  invented  and  put  in  operation,  in  catting 
late  oats  on  the  farm  of  John  Steele,  adjoining  my  nither's,  those  puis  of  ny 
present  reaper  called  the  platform  for  receiving  the  com,  a  stnught  olade  taking 
effect  on  the  com,  supported  by  stationary  fingers  over  the  edge,  and  a  reel  to 
gather  the  com,  whicn  last,  however,  I  found  had  been  used  before,  though  not 
in  the  same  combination. 

"  Although  these  parts  constituted  the  foundation  of  the  present  maduDPi 
I  found  in  practice  innumerable  difficulties,  being  limited  also  to  a  few  weeb 
in  each  year,  during  the  harvest,  for  experimenting,  so  that  my  first  pstent 
for  the  reaper  was  granted  June  24th,  1834.  During  this  interval  Iwu^tn 
advised  by  my  father  and  family  to  abandon  it  and  pursue  nni  regular  biumtit, 
as  likely  to  be  more  profitable^  he  having  given  me  a  farm.  No  machines  were 
sold  until  1840,  and  I  may  say  that  they  were  not  of  modi  practical  value  until 
the  improvements  of  my  second  patent,  1845. 

"These  improvements  consist  in  reversing  the  angle  of  the  sid^le-teeth |]te^ 
nately — the  improved  form  of  the  fineers  to  hold  up  the  com,  &c. — aa  iron 
case  to  preserve  the  sickle  from  cloggme — and  a  better  mode  of  separatiaf  the 
standing  com  to  be  cut.  Up  to  this  penod  nothing  but  loss  of  time  and  Money 
resulted  from  my  efforts.  The  sale  has  since  st^ily.increased,  and  is  now 
more  than  a  thousand  yearly.'* 

One  merit  of  the  machine  consists  in  the  extreme  simplicity 
of  its  cutting  part — a  straight  saw,  vibrating  rapidly  right  and  left 
The  teeth,  however,  incline  alternately  in  each  direction,  so  that 
at  each  vibration  half  of  them  are  inclined  in  the  directicm  of  the 
motion,  as  is  shown  in  the  diagram  of  a  portion  of  the  saw. 


As  to  the  practical  working  of  the  Reaper,  two  horses  drew  it 
at  the  trial  very  easily  round  the  outside  of  the  crop  until  they 
finished  in  the  centre,  showing  that  they  could  cut  easily  fifteen 
acres  in  ten  hours.  One  man  drives  sitting,  and  another  standi 
(m  the  machine  to  rake.  It  is  hard  work  (or  him,  and  the  men 
ought  sometimes  to  change  places.  The  straw  left  behind  at  the 
trial  was  cut  very  regularly — lower  than  by  reaping,  but  higher 
than  by  fagging.  The  inventor  stated  that  he  had  a  machine 
which  would  cut  it  two  inches  lower.  This  is  the  point,  I  should 
say,  to  attend  to,  especially  for  autumn  cleaning.  Though  it 
seems  superfluous  to  bring  this  machine  to  the  test  of  economyf 
we  may  estimate  the  present  cost  of  cutting  fifteen  acres  of  wheat, 
at  an  average  of  9*.  an  acre,  to  be  6/.  15*.  Deduct,  for  horaei 
and  men  10*.  3^/.,  and  for  binding  2*.  6c/.  per  acre ;  the  account 
will  stand  thus : — 
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Average  cost  of  reaping  15  acres,  9$.      -       -      -     £6  15    0 
Horses  and  men  for  Reaper      -       -       -  £0  10    0 
Binding  15  acres,  2«.  6rf.  -      -      -    1   17     6 

2    7    6 


Saving  per  acre,  6«.  lOrf.  -      -      --       -       -£476 

The  saving  in  wages,  however,  would  of  course  be  an  imper- 
fect test  of  the  Reaper's  merits,  since  in  bad  seasons  and  late  dis- 
tricts it  may  often  enable  the  farmer  to  save  the  crop. 

Since  this  statement  was  written  fresh  trials  have  been  made 
of  Mr.  M'Cormick's  Reaper,  as  also  of  one  by  Mr.  Hussey ;  and 
as  the  award  under  the  Commission  has  been  called  in  question, 
it  is  right  that  some  statement  should  be  made  on  the  subject. 
In  the  first  trial  at  Tiptree  Hall,  Mr.  M'Cormick's  Reaper 
worked  well,  the  other  did  not  act  at  all.  As  the  com,  however, 
was  then  green,  it  was  thought  right  to  make  further  trial,  and 
special  leave  was  obtained  from  the  Council  of  Chairmen  to  give 
ttoo  Council  medals— -one  to  each  Reaper — if,  on  further  trial, 
their  respective  performances  should  he  found  to  deserve  one. 
The  object  in  our  second  trial  was  not  to  decide  which  was  the 
best  implement,  but  whether  either  or  both  were  sufficiently  good 
to  receive  the  Council  medal.  Mr.  M*Cormick's  in  this  trial 
worked — as  it  has  since  worked  at  Cirencester  College  and  else- 
where— to  the  admiration  of  practical  farmers,  and  therefore 
received  a  Council  medal.  Mr.  Hussey 's  sometimes  became 
clogged,  as  in  the  former  trial  at  Tiptree,  and  therefore  could 
not  possibly  obtain  that  distinction. 

Further  trials,  however,  have  since  been  made  by  other  parties 
elsewhere,  in  which  Mr.  Hussey's  machine  worked  well ;  and  one 
of  our  colleagues,  Mr.  Thompson,  informs  me  that  it  has  been 
used  for  a  week  by  a  practical  farmer  on  his  own  farm,  who  was 
perfectly  satisfied.  Its  inventor  states  that  at  the  trials  for  the 
Commission  the  failure  arose  from  a  mal-adjustment ;  and  Mr. 
Thompson  informs  me  that  at  one  of  the  subsequent  trials  a 
similar  mal-adjustment  impeded  its  action,  until  Mr.  Hussey 
arrived  to  set  it  right.  I  am  bound,  then,  to  express  my  own 
individual  opinion  that  the  merits  of  the  machine  are  such  as 
entitle  it  to  a  Council  medal,  and  my  regret  that  it  should  be 
formally  disqualified  to  receive  one. 

We  have,  then,  two  good  American  reaping-machines.  Their 
respective  merits  time  will  discover:  but  there  is  one  caution 
which  applies  to  the  introduction  of  both  into  England.  They 
both  cut  by  a  sidelong  vibration,  the  frequency  of  which  must  be 
determined  by  the  number  of  straws  to  be  cut  in  passing  over  a 
given  space.      Now,  as  the   acreable  yield  of  England  nearly 
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doubles  tliat  of  Amerira,  our  straw,  it  is  probable,  stands  much 
thicker  than  in  the  crops  these  Reapers  have  been  accastomed  to 
deal  witb,  so  that  both  implements  when  applied  to  heavy  crops 
must  be  adapted  to  the  superior  farming  the;  will  have  to 
encounter.  At  present  we  only  know  that  M'Cormick's  machine 
is  best  for  barley  and  oats,  where  not  intended  to  be  bound  up  in 
sheaf;  Husscy's  for  com  laid  by  the  weather  or  standing  upon 
steep  ridges.  Mr.  Kussey's  can  cut  rushes,  as  was  shown  at 
Windsor  Park,  Mr.  M'Cormick's  has  received  a  prize  this 
autumn  in  the  United  States  for  cutting  prairie  grass,  competing 
then  with  two  others. 

2.  Horae-raket. 

These  are  very  neat  implements,  nearly  8  feet  wide,  running  cm 

low  wheels,  drawn  by  one  horse  rapidly  between  the  rows  of 


cocked  harley,  oats,  or  hay,  and  tipped  from  time  to  time,  while 
they  move  on,  by  a  man  who  follows.  One  of  them  must  do  the 
work  of  10  or  15  women.  They  are  common  id  many  counties, 
yet  in  others  unknown,  or,  when  made  known,  not  adopted. 

3.  Hay-makers. 

Every  one  h.ia  seen  these  machines  tossing  the  hay  high  above 
them  :  instf^id  of  this  rapid  action,  if  the  movement  of  the  frame 
be  reversed,  they  gently  stir  the  grass  without  lifting  it  from  the 
ground.  The  saving  of  labour  must  be  as  great  as  with  the 
horse-rake,  and  the  work  is  far  better  done. 
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4.   One'hffrse  Cartt. 

It  is  proretl  beyond  question  that  the  Scotch  and  Northumbrian 
fanners,  by  using  one-horse  carts,  save  one  half  of    the  horses 
I       which  south-country  farmers  still  string  on  to  their  three-horse 
I'aggons  and  three-borse  dnng-carts,  or  dung-pots,  as  they  arc 
called.     The  said  three-horse  waggons  and  dung-pots  would  also 
''ost  nearly  three  times  as  much  original  outlay.     Few,  I  sup- 
pose, if  any,  farmers  hty  these  cxpensire  luxuries  now  ;  though  it 
^s  wonderful  they  should  keep  them  ;  for  last  year,  at  Grantham, 
'n  a  public  trial, ^fe  horses  with  five  carts  were  matched  against 
five  waggons  with  fen  horses,  and  the  five  horses  beat  the  ten  by 
'  Vro  loads.     It  appears  that  some  of  our  one-horse  carts,  not  being 
^ell-made,  carry  the  com  less  steadily  than  the  waggons  ;  but  this 
•ast  defence  of  the  primitive  wa|^n  is  broken   down   by  the 
Curved  farm  which  Mr.  Busby  has  given  his  harvest  rails,  as  is 
^-ell  explained  by  Mr.  Thompson,  of  Moat  Halt,  a  high  authority 
*kn  these  matters,  in  the  following  interesting  report: — 

Carti  nnd  Waggoiu.—  Tiie  Jurors  appointed  to  examine  these  cla»es  of 
**iiplcments  were  coniiderably  influenKci  in  their  nelection  bj  the  opinion 
(-hat  really  good  emtt  ought  to  be  capable  or  ea^  sdaptatioa  to  all  the  kinds 
<:»f  work  for  wbich  agricultural  wheel-carriages  are  required,  thai  renderings 
^ageons  unnecessary.  The  great'  maioritj  or  carts  are,  howeTer,  ill  adapted 
fvr  harvest  work,  and  this-  is,  no  doubl,  one  reason  why  such  alow  progms 
Kas  been  made  in  substiluting  light  carts  for  wagons.  It  may  tnereforc 
lie  useful  to  mention  the  leading  poinla  which  ought  to  be  kept  in  *iew  in  the 
t^onstniction  of  harvest  cart*,  or  harvest  frames  adapted  for  rommon  carts. 

When  a  toad  of  any  height,  technically  termed  a  top  load,  is  borne  npcHi 
one  pair  of  wheels  instead  of  two,  it  is  exposed  to  much  more  violent  trials  of 
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its  powers  of  cohesion.  Every  slight  alteretion  of  position  or  the  hone  which 
elevatM  or  depresses  the  ahafls  of  &  cart,  gives  r  tendency  to  the  l(«d  to 
slide  off  either  before  or  behind,  which  is  not  the  case  in  a  waggon,  where 
DO  part  of  the  weight  rests  on  the  horse's  back.  If,  therefore,  u  t*  commoolj 
the  case,  the  harvest  frame  consists  of  two  or  three  horizontal  and  parallel 
bars,  it  is  found  requirite  to  t^e  small  loads,  or  to  bind  the  load  reij  finnlv 
together  with  ropes,  eithur  of  which  expedients  causes  a  waste  of  time,  which 
can  ill  be  spared  during  harvest ;  and  \a  spite  of  sucb  precautioni  accidents 
frequently  occur.  To  remedy  this  fault,  some  makers  have  constructed  har- 
vest frames  with  one  bar  ooly  at  the  front  and  back,  strengthened  by  irrai 
stays,  as  is  the  case  in  Morion's  harvest  cart,  exhibited  by  MesNi.  Stratton. 
This  is  a  considerable  improvement  upon  the  two  or  three  ben  above-men- 
tioned, inasmuch  as  the  sheaves  are  bent  over  the  single  bar  by  the  weight  of 
the  load,  and  thus  obtain  a  finner  hold ;  but  the  desired  olgect  is  more  aurely 
and  efficiently  obtained  by  the  harvest  frame  attached  to  Busby '■  cart,  where 
the  ends  and  sides  all  slope  towards  the  twdy,  so  u  to  condense  the  load  by 
the  motion  of  the  cart.  The  bet  that  raised  ends  have  a  teQdetM7  to  condense 
the  load  was  first  pointed  out  by  the  judges  of  carts  U  the  Norwich  Show  of 
the  Royal  Agricultural  Society  in  1849  ;  and  in  Mr,  Butby's  cart  theae  sug- 
gestions have  not  only  been  aaopted,  but  improved  upon,  by  r^ung  the  sides 
as  well  as  the  ends. 


Another  important  point  is,  that  carts  should  be  low,  not  only  for  the  sake 
of  diminishing  the  labour  of  loading,  but  to  lower  the  centre  of  gravi^  of  the 
load,  and  thereby  lessen  the  great  inequality  of  pressure  on  the  hofM  which 
is  experienced  in  high  carls  when  going  up  or  down  hill.  It  alBa  dlninUieB 
the  danger  of  an  upset  in  rough  ground  or  on  a  hillside.  So  long,  however, 
as  the  ihafis  of  carts  were  ntUched  in  the  ordinary  way,  it  was  fband  that 
when  carts  were  much  lowered,  a  slanting  direction  was  given  to  the  ahafls, 
which  caused  a  top  load  to  slide  backwards  ;  and  this  tendency  it  WW  icarcely 
possible  to  counteract  when  going  up  a  steep  hill.  The  mode  of  atUdiing  the 
sbaFts,  observed  in  Busby's  cart,  viz.,  of  fixing  them  to  the  side,  very  niQch 
diminishes  this  difficulty,  as.  when  once  the  plan  is  abandoned  of  makui;  the 
shafts  a  prolongation  ot  the  sole,  their  position  is  no  longer  dependent  oa  that 
of  the  body  of  the  cart,  but  may  be  varied  to  suit  the  objects  for  which  it  i* 
built,  or  the  size  of  the  horses  employed  by  the  owner.  By  this  arraogeinent 
for  preserving  in  a  great  measure  the  horizontal  position  of  the  ahafls  in  carta 
witli  low  boaics,  together  with  the  form  of  harvest  frame  pointed  oat  abeve, 
these  carts  are  enabled  to  cany  com  or  hay  teilh  at  great  tt^etj/  at  amfiv~ 
vikeded  vehicUt;  and  this  point  being  once  established,  it  is  clear  that  there  ia 
no  longer  any  neceswty  for  incurring  the  expense  of  having  waggoos  or  carts 
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eipreadjr  for  harrett  purposea,  u  the  eue  and  quicknest  witli  whidi  single- 
bnw  cart*  can  be  worked  more  thin  mike  up  Tor  the  additionil  load  canned 
bj  wi|rgani.  On  the  whole, the  principle*  of  conitruction  of  Mr.  Bu«b]>'B  cart 
•re  conaidered  more  correct  than  those  of  any  other  in  the  Exhibition,  and 
he  hu  made  grpBt  advances  towards  the  production  of  a  good  cart  of  all  work. 
Hii  cart  has  therefore  received  the  distinction  of  beinp  named  in  the  award 
of  the  Council  medal ;  but  it  should  be  borne  in  mind  that  the  medal  is 
awarded  to  the  impr0T«]  principle  of  construction,  and  that  it  is  not  intended 
to  itamp  this  can  as  a  model  in  respect  of  shape,  size,  and  other  points  of 
•econdanr  importance,  which  ma;  be  varied  to  suit  the  taste  or  the  wants  of 
the  purchaser. 

2.  Crosskill's  wheels  are  deserving  of  notice,  being  made  b;  machinery,  and 
■ccuratel;  fitted.  His  operations  beinp  conducted  on  a  large  scale,  he  is 
enabled  to  furnish  them  at  a  moderate  pnce. 


3.  The  (Xfl  r 


)  by  Ml 


Gray,  of  Dddingston, 


--   -    -  ^  ,,  „       .  Glasgow,  has 

been  awarded  a  medal,  though  it  is  considered  too  high,  and  that  the  naves 
are  unnecessarilj  loaded  with  iron.  The  wheels,  also,  are  too  much  out 
of  the  perpendicular,  showing  that  the  arms  are  bent,  and  their  under  surface* 
not  horizontal.  Aa  this  determines  whether  the  weight  of  a  cart,  and  con- 
sequently of  the  load,  shall  rest  on  a  level  bed  or  an  inclined  plane,  it  is  a 
Cmt  of  importance.  The  deviation  in  this  instance  is  small ;  hut  as  it  is  a 
lit  which  a  few  years  back  was  almost  universal,  and  was  in  many  cases 
carried  to  a  very  mischievous  extent,  no  opportunity  should  be  lost  of  calling 
attention  to  it  wherever  it  is  observed.  Having  thus  pointed  out  what  are 
considered  to  be  the  faults  of  Mr.  Grey's  cart  (the  same  may  be  swd  of  the 
Scotch  carts  aa  a  class),  it  is  but  justice  to  him  to  poiot  out  that  in  many  re- 
spects it  is  deserving  of  great  praise.  The  Scotch  iron-work  is  notoriously 
excellent,  and  in  Mr.  Gray's  case  it  is  just  what  it  should  be,  substantial  and 
well  finished,  and  (with  ue  slight  exception  above-mentioned)  with  nothing 
redundant.  It  ii  alto  due  to  the  Scotch  trhedwrights  to  bear  tn  mind  thai 
duriny  the  darh  aga  of  English  agrictdlvre,  when  it  Vfas  learcely  poasible  to 
meet  tcith  even  a  toierably  well-made  cart  m  the  central  or  louthem  parti  of 
Great  Britain,  atul  when  there  teemed  to  be  a  rivalry  amongst  implement 
makers  wliich  could  pile  up  the  largest  amount  of  tameceuary  void  and  iron  in 
the  form  of  a  waggon,  the  Scotch  carta  universallj/  retained  their  compact  form 
and  worimanhhe  character ;  and  from  being  used  by  improiing  farmert  tn 
various  parts  of  England,  tended  very  much  to  originate  that  reform  in  carls 
and  waggomt  which  is  now  making  mch  rapid  progresi. 
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Waggons. — It  is  difficult  to  conceive  why  the  use  of  waggons  is  still  re- 
tained in  particular  districts,  unless  for  the  purpose  of  wearing  out  what  has 
been  already  paid  for,  and  cannot  be  disposed  of  without  a  great  sacrifice. 
The  fact  that  those  who  use  waggons  are  also  obliged  to  have  carts  for  leading 
manure,  root-erops,  &c.,  ought  to  decide  the  question,  inasmuch  as  it 
necessarily  follows  that  a  double  amount  of  capital  is  required  in  the  first 
instance,  and  greater  expense  sustained  ever  after  in  repidrs,  renewals,  and 
providing  house-room  for  this  unnecessary  number  of  wheel-carriages.  On  a 
large  farm  it  is  certainly  convenient  to  have  a  waggon  for  the  remond  of  poles, 
fumitare,  or  other  bulky  articles ;  but  these  are  exceptional  cases^  and  the 
ordinary  routine  of  farm-work  can  be  at  least  as  well  carried  on  by  single  horse 
carts  as  by  waggons.  This  has  been  proved  on  several  different  occasions  by 
experimental  trials,  undertaken  by  the  respective  advocates  of  two  and  four 
wheeled  vehicles  for  the  express  purpose  of  deciding  the  point.  The  great 
necessity  at  present  existing  for  the  introduction  of  eyery  practicable  economy 
will  doubtless  eventually  substitute  light  carts  for  waggons,  and  in  the  mean- 
while something  would  be  gained  by  introducing  li^t,  cheapo  pole^waggons 
in  the  place  of  the  cumbrous  shaft-waggons  which  are  too  fireqnently  met 
with. 

Mr.  Crosskill's  waggon  was  considered  a  very  good  apecimen  of  an  im- 
proved waggon,  being  light,  low,  and  cheap  (price  2fi/.»  mdnding  both  pole 
and  shafts).  The  advantages  of  a  pole  over  shafts  are^  that  norses  can 
draw  a  greater  weight  when  yoked  abreast  than  at  length ;  that  two  horses 
share  the  load  down  hill  which  is  frequently  injuriously  heavy  for  one ;  and 
that  the  team  can  turn  in  less  room,  and  is  altogether  more  manageable. — 
H.  S.  Thompson. 

Mr.  Busby,  it  will  be  observed,  by  placing  his  shafts  on  the  side 
of  the  cart,  has  lowered  his  cart.  He  has  lowered  it  as  much  as 
one  in  four,  thereby  diminishing  the  toil  of  filling  carts  with  dung, 
stones,  earth,  &c.,  to  the  amount  of  one  quarter.  If  we  calculate 
how  many  thousand  arms  are  employed  in  this  way  throughout 
England  for  many  weeks  in  the  year,  we  shall  find  that  this  im- 
provement, simple  as  it  is,  will  save  no  small  aggregate  amount 
of  misapplied  strength  to  the  country  at  large. 

Having  gone  through  the  three  classes  of  implements  with 
which  the  land  is  first  prepared,  the  crops  next  cultivated,  and 
the  grain  afterwards  harvested,  and  having  found  them  to  stand 
well  the  test  of  economy  by  which  all  machines  must  be  tried,  we 
have  now  to  eiTaminc  the  fourth,  by  which  the  com  is  lastly  made 
ready  for  market. 

IV.  Preparation  for  Market. 

1.  Moveable  Steam-engines, 

Every  visitor  of  the  Agricultural  department  must  have  been 
struck  with  the  little  steam-engines,  which,  though  of  pigmy 
dimensions  if  compared  with  the  great  railway  racers,  showed  the 
same  compactness  of  form  and  the  same  disposition  to  work. 
They  connected  the  ruder  tools  of  husbandry  with  machinery 
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fitted  fgr  more  intricate  cods,  and  showed  palpably  that  agricul- 
ture bad  not  kept  aloof  from  the  spreading'  dominion  of  steam. 
Fixed  sleam-engines  have  been  long  used  in  Northumberland 
and  East  Lothian,  in  which  spirited  counties  every  farm  has  its 
tall  chimney.  These  moveable  steam-engines  have  been  called 
forth  by  the  Royal  Agricultural  Society  within  the  last  ten  years, 
and  appear  preferable  in  general  to  the  fixed  engines  for  the  fol- 
lowing reasons ; — 

If  a  farm  be  a  large  one,  and  especially  if,  as  is  often  the  case, 
it  be  of  an  irregular  shape,  there  is  great  waste  of  labour  fox 
horses  and  men  in  bringing  home  all  the  com  in  the  straw  to  one 
point,  and  in  again  carrying  out  the  dung  to  a  distance  of  perhaps 
two  or  three  miles.  It  is  therefore  common,  and  should  be 
general,  to  have  a  sefx>nd  outlying  yard.  This  accommodation 
cannot  be  reconciled  with  a  fixed  engine. 

If  the  form  be  of  a  moderate  size,  it  will  hardly — and  if  small 
will  certainly  not— bear  the  expense  of  a  fixed  engine:  there 
would  be  waste  of  capital  in  multiplying  fixed  engines  to  be 
worked  but  a  few  days  in  a  year.  It  is  now  common,  therefore, 
in  some  counties  for  a  man  to  invest  a  small  capital  in  a  moveable 
engine,  and  earn  his  livelihood  by  letting  it  out  to  the  farmer. 


Hmiby  ■  Stpun-oiigliifi  and  lEolmei  ■  I 

But  there  is  a  further  advantage  in  these  moveable  engines, 
little,  1  believe,  if  at  all  known.  Hitherto  com  has  been  threshed 
under  cover  in  barns ;  but  with  these  engines  and  the  improved 
threshing-machines  we  can  thresh  the  rick  in  the  open  air  at  once 
as  it  stands:  It  will  be  said,  How  can  you  thresh  out  of  doors  im 
A  wet  day  ?     The  answer  is  simple.     Neither  can  you  move  your 
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rick  into  jour  barn  on  a  wet  day  ;  and  so  rapid  is  the  work  of  the 
new  threshing  machines,  that  it  takes  no  more  time  to  thresh  the 
com  than  to  move  it.  Open-air  threshing  is  also  far  pleasanter 
and  healthier  for  the  labourers,  their  lungs  not  being  choked  with 
dust,  as  under  cover  they  are ;  and  there  is,  of  course,  a  saving  of 
labour  to  the  tenant  not  inconsiderable ;  but  when  these  move- 
able steam  engines  have  spread  generally,  there  will  arise  an 
equally  important  saving  to  the  landlord  in  buildings.  Instead 
of  three  or  more  bams  clustering  round  the  homestead,  one  or 
other  in  constant  want  of  repair,  a  single  building  will  suffice  for 
dressing  com  and  for  chaff-cutting.  The  very  bamrfloors  saved 
will  be  no  insignificant  item.  Now  that  buildings  are  required 
for  new  purposes,  we  must,  if  we  can,  retrench  those  buildings 
whose  objects  are  obsolete.  Open-air  threshing  may  appear 
visionary :  but  it  is  quite  common  with  the  new  machinery ;  nor 
would  any  one  perform  the  tedious  manoeuvre  of  setting  horses 
and  men  to  pull  down  a  rick,  place  it  on  carts,  and  build  it  up 
again  in  the  bam,  who  had  once  tried  the  simple  plan  of  pitching 
the  sheaves  at  once  into  the  threshing-machine.  These  moveable 
steam-engines  have  been  gradually  improved  by  the  yearly  trials 
of  the  Agricultural  Society.  It  will  be  seen  by  Mr.  Carr's 
Report  *  that  such  yearly  trials  are  still  needed,  as  the  worst  of 


*  The  mode  of  ascertaining  the  amount  of  duty  done,  and  weight  of  ooal  con- 
sumed, in  a  given  time  by  each  engine,  was  the  same  as  that  adopted  by  the  Royal 
Agricultural  Society  of  England  at  their  Annual  Show  of  Implements  and 
Machinery ;  and  the  dynamometer  used  for  the  trial  was  the  same  as  the  <me  tap- 
plied  to  that  Society  by  Messrs.  Easton  and  Amos,  their  oonsalting  engineers. 

Messrs.  Tuxford  and  Sons  presented  the  novelty  of  placing  th^  cyluder  and 
working  parts  in  a  wrought-iron  box  at  the  end  of  the  boiler,  having  a  mdr  of  doors 
to  lock  the  whole  up  when  not  in  work,  which  I  certainly  think  a  good  idea,  and  of 
some  practical  importance.  But  to  gain  this,  the  tubes  at  the  smoke-box  end  were 
rendered  difficult  to  be  got  at.  There  were  two  engines  brought  to  the  trial-yard 
upon  this  construction,  one  a  G^horse  direct  action  upright  cylinder,  tiie  other  a 
4-horse  oscillating ;  but  the  former  worked  out  the  most  duty  with  the  least  fbel. 

Messrs.  Hornsby  and  Son  were  distinguished  by  placing  their  cylinder  inside  tlie 
upper  part  of  the  fire-box,  the  whole  of  which,  together  with  the  rest  of  their  bcnier, 
was  carefully  felted  and  lagged  with  wood  ;  and  they  had  a  well-constmcted  water- 
heating  apparatus  in  their  smoke-box,  which  also  helped  to  produce  the  eatiaihctoiy 
result  of  great  economy  in  fuel. 

Messrs.  Garrett  and  Son  in  their  engine  had  made  a  ^reat  effort  to  combine  light- 
ness with  strength,  having  substituted  wrought  for  cast  iron  in  the  bearing  for  crank- 
shaft and  other  parts.  Their  boiler  presented  a  great  amount  of  heating  surfiioe, 
but  the  fire-box,  to  insure  greater  strength  and  a  less  amount  of  flat  surfkce  exposed 
to  steam  pressure,  was  made  partially  oval,  and  considerably  smaller  than  most  of 
its  competitors.  The  fire-bars  being  above  the  level  of  many  of  the  tubes  oi  the 
boiler,  and  the  flame  having  to  descend  over  a  bridge,  the  manufacturers  exprened 
themselves  quite  aware  that  this  construction  of  fire-box  would  prevent  their 
standing  quite  so  well  as  some  with  respect  to  fuel  consumed,  but  considered  that 
superior  strength,  lightness,  and  portability  would  more  than  compensate,  this  ^asB 
of  engine  seldom  working  more  than  a  few  months  in  the  year,  and  having  to  be 
conveyed  from  fiirm  to  farm.  And  I  certainly  considered  this  engine  the  most 
portable  for  its  power,  of  any  exhibited.  During  the  trial  some  derangement  took 
place  in  the  slide,  so  that  the  result  was  not  so  favourable ;  but  upon  the  engine 
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those  exhibited  consumes  three  times  more  coal  than  the  best. 
Mr.  Locke,  M.P.,  whose  engineering  experience  gives  weight  to 
his  judgment,  thinks  that  in  other  respects  too  they  might  be 
still  further  improved : — 

To  P.  Pusey,  Esq.,  M.P. 

London,  11,  Adam- street,  Adelphi, 
DkabSib,  July    ,1851. 

The  detailed  Report  of  Mr.  Carr,  of  the  results  of  the  experiments 
made  on  the  portable  steam-engines,  has  already  been  presented  to  the  Jury 
over  which  you  preside  ;  and  as  you  desired  from  me  a  short  statement  of  my 
views  of  Mr.  Carr's  Report,  I  beg  to  send  you  the  following : — 

You  will  find  in  the  tabular  statement  of  the  consumption  of  fuel,  that  tlie 
several  makers  stand  in  the  following  order  of  excellence : — 

Messrs.  Homsby  and  Son      •     ...     6*79  lbs.  per  horse-power. 
9,       Tnxford  and  Sons      •     •     .     .     7*46  ,, 

,,      Clayton,  Shuttle  worth,  and  Co.       8*63  ,, 

,,      Barrett,  Exall,  and  Andrews     .9*20  ^, 

,,       Garrett  and  Son  ..     ...  11-65  ,, 

beine  put  through  a  second  trial  with  Messrs.  Clayton,  Shuttleworth,  and  Co.'8,  to 
test  me  comparative  strength  of  the  Llausennech  and  Newcastle  coals,  she  worked 
out  to  a  decimal  the  same  number  of  pouncbi  of  coal  burnt  per  horse-power  per  hour 
as  her  competitor,  which,  allowing  for  the  proved  difference  in  the  strengu  of  the 
coal  in  fiivour  of  the  Welsh,  would  have  given  Messrs.  Garrett  8*63  lbs.  of  that 
coal  burnt  per  horse-power  per  hour  instead  of  11*65,  as  shown  in  the  tabular 
statement ;  which  more  &vourable  result  I  think  them  quite  entitled  to,  as  the 
derangement  in  the  slide  was  purely  accidental. 

Messrs.  Clayton  and  Co.'s  engine  was  exceedin^y  simple,  and  worked  well ;  the 
governors  had  perfect  control  during  the  trial,  which  was  passed  through  with  great 
steadiness  and  credit  to  the  makers. 

As  r^ards  the  other  engines,  I  will  proceed  to  notice  them  in  the  order  as  tested : — 

Messrs.  Hensman  and  Son's  4-horse,  of  moderate  workmanship,  was  evidentally 
the  production  of  a  novice.  The  boiler  was  too  small  for  the  power,  and  the  con- 
aomption  of  ftiel  more  than  as  much  again  as  most  of  the  first-class  engines. 

Mr.  Ratlin's  4^horse:  workmanship  moderate;  arraogement  of  workms  parts  sim- 
ple :  and  duty  done  for  coal  consumed  fiiir  when  compu%d  with  others  of  its  class. 

Mr.  Cabom's  9-hor8e :  workmanship  moderate  ;  arrangement  of  engine  ill 
desiygned ;  and  entire  weight  fiur  too  groit  to  be  generally  suitable  for  a  portable 
engine.  The  boiler  being  a  large  one,  with  considerable  heating  snr&oe,  tne  duty 
done  was  comparatively  good. 

Messrs.  Barrett,  Exall,  and  Andrews'  4i-horse :  workmanship  moderate.  The 
cylinder  and  crank-shaft  bearing  in  this  engine  were  placed  upon  the  same  base- 
plate, which  was  bolted  to  the  boiler,  an  arrangement  giving  superior  strength  and 
steadiness  in  working.  These  makers  adopted  a  link  motion,  controlling  the  slide- 
Talve  and  worked  in  connection  with  the  governor,  which  Ire  think  a  very  needless 
complication,  and  worked  very  unsteadily.  The  boiler  was  large  for  the  size  of  the 
engine,  and  the  duty  done  for  coal  consumed  was  niore  nearly  approaching  its  first- 
diMS  competitors ;  so  that,  as  a  whole,  I  cannot  speak  less  than  favourably  of  the 
engine. 

Mr.  Burrell's  6-hor8e :  workmanship  ^r,  and  arrangement  of  working  parts 
rimple  and  good,  and  consumption  of  fuel  comparatively  moderate ;  so  that  in  this 
case  also  I  must  report  favourably. 

Messrs.  Roe  and  Hanson,  Strand,  London,  4> horse:  workmanship  very  inferior; 
general  arrangement  ill-designed  and  clumsy ;  and  cast  iron  used  freely  in  tiie  place 
of  wrought.  The  coal  consumed  for  duty  done  was  three  times  that  of  tiie  best 
engines. 

Messrs.  Ransomes  and  May  brought  an  engine  to  the  trial-yard,  but  from  some 
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In  a  subsequent  trial,  however,  made  to  test  the  strength  of  Llangennech 
coal  with  Messrs.  Shuttleworth's  engine,  it  appears  that  both  eogines  burnt 
precisely  the  same  amount  of  fuel ;  and  Mr.  Carr  has  deduced  from  this  cir- 
cumstance that,  but  for  some  accidental  derangement  in  the  slide,  in  the  main 
tabulated  experiments  the  consumption  of  Messrs.  Garrett's  en^ne,  which  was 
11*65  lbs.  per  horse-power,  would  not  have  been  more  than  Messrs.  Shuttle- 
worth's,'  or  8*63  lbs.  per  horse-power. 

This  mode  of  reasoning  is,  I  think,  liable  to  objection ;  and  I  allude  to  it 
with  a  view  of  preventing  an  undue  importance  being  attached  to  it.  Besides, 
I  do  not  entirely  concur  in  the  remarks  made  by  Mr.  Carr  on  the  construction 
of  these  two  engines. 

Messrs.  Grarrett's  fire-box  is,  in  my  opinion,  decidedly  inferior  to  Barrett, 
Exall,  and  Co.'s;  and  the  workmanship  generally  is  not  superior.  It  is 
lighter,  and  so  far  it  is  better ;  but  whether  the  smallness  of  the  fire-box,  to 
avoid  weight,  may  not  entail  other  disadvantages,  is  a  question  on  which  a 
doubt  may  fairly  arise. 

As  regards  the  engine  of  '^  Ransome  and  May,"  which,  from  some 
accidental  defect,  did  not  go  through  a  trial,  I  would  beg  to  say,  that  in 
point  of  workmanship,  it  is  equal,  if  not  superior,  to  any  of  the  en^nes 

cause  it  could  not  be  made  to  work.     It  was  a  trunk  engine,  which,  in  so  small  a 
power  as  5-horse,  would  give  rise  to  much  extra  friction. 

At  the  close  of  the  trials,  two  engines,  viz.  Messrs.  Garrett's  and  Messrs.  Clayton's, 
were  put  through  a  second  trial,  to  test  the  difference  in  steam-eenerating  power  be- 
tween the  Llangennech  coal  used  in  these  trials  and  the  best  Newcastle,  when  the 
difference  in  favour  of  the  former  was  found  to  be  as8*63  to  11*3  lbs.  of  coal 
burnt  per  horsepower  per  hour. 

Tabular  Statement  of  Results. 


Names  of  ManufiMsturen. 


Tuxford  and  Sons,  No.  1  .  . 
Ditto  ditto  No.  2  .  . 
Hensman  and  Son  .... 
Homsby  and  Son  .... 

Butlin 

Garrett  and  Son  *  .     •     .     • 

Cabom 

Clayton,  Shuttle  worth,  and  Co.,\ 

No.  1 j 

Clay  ton,Shuttle  worth,  and  Co.,  \ 

No.  2 1 

Barrett,  Exall,  and  Andrews  . 

Burrell 

Ransomes  and  May      .     . 
Roe  and  Hanson     •     •     .     . 


Nominal 
Hone-power. 


6 
4 
4 
6 

44 
5 

9 


6 
5 

4 


Time 

getting  up 

Steam. 


;        Coal 
used  in 

,   getUng  up 
Steam. 


minutes. 
53 
414 
33 
49 
50 
42 
44 

32 

42 

26 
28 
70 
83 


lbs. 
56-68 


35* 

29' 

35" 

42 

26 

52' 


60 
00 
23 
00 
50 
00. 


35*40 


Coia 

burnt  per 

Honejpower 

perKonr. 


Iba. 

7-46 
10*80 
18-75 

6-79 
14*71 
11*65 
12*48 


8*63 


Withdrawn. 


25*56 
35*00 


Withdrawn. 


75-20 


9-20 
13*10 


*  Garrett  and  Son's  slide  was  wrong  in  this  trial,  but  in  a  second! 
experiment,  tried  with  Newcastle  coal,  this  engine  workedj 
out  what  would  equal «....) 


25*80 


8*63 


Charles  John  Cabb,  Bclper. 
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i  connectinf-Tod  might  be  lenHthened  with  adr^tHge,  but 
''  "   *  think,  a  ^ood,  serviceable  engine.    As  regards  the 
jntirely  with  Ihe  remarks  made  by  Mr.  Can-,     If  I 


tried.    I  think  il 

in  other  respects  it  ij,  I  thiok,  i 

other  enginea,  I  agree  entirely  i 

■night  be  permitted  to  suggest  a  litlte  advice  to  tlie  makers  of  these  engines,  I 

W€HiM  b(»  of  them  to  attend  more  to  the  proportions  of  the  various  working 

parts,  and  leu  to  external  ornament.     There  is  a  want  of  good  proportion  in 

seversJ  of  the  engines,  and  this  to  a  mechanic  or  an  economical  farmer,  is  of 

moiB  importance  than  a  profusion  of  brass. 

Joseph  Locke. 


Much  progress,  however,  has  been  made,  as  our  best  engine 
now  consumes  less  than  8  lbs.  of  coal  per  hour  per  horse-power ; 
whereas  an  engine  made  by  the  winning  manufacturer  of  four 
years  ago  consumed  28  lbs.,  that  is  four  times  as  much  fuel  for 
the  same  work. 

2.    Threshing-machine. 

This  is  the  most  complicated  agricultural  machine  in  general 
use ;  but,  though  it  has  also  been  long  in  use,  and  though  repeated 
trials  have  been  made  of  competing  threshing  machines  at  our 
great  agricultural  show,  it  was  not  till  the  Norwich  meeting  in 
1849  that  a  very  singular  discovery  was  made  of  their  great  im- 
perfection. It  occurred  to  the  consulting  engineer,  Mr.  Amos, 
that  the  draught  of  the  common  threshing  machine,  worked  by 
borses,  should  be  tested  when  empty  ;  and  it  was  ascertuaed  that 
some  of  the  best  4-horse  machines  required  no  less  than  3 
horses,  putting  out  their  strength  as  when  at  plough,  to  keep  the 
machinery  in  motion  without  threshing  at  all.  In  other  words, 
of  the  four  horses  drawing  round  in  their  weary  circle,  three 
were  overcoming  the  resistance  of  the  machinery  ;  one  only  was 
threshing  the  com.  Technically  speaking,  the  duty  performed 
was  25  per  cent.  only.  So  little,  too,  had  the  makers  studied  the 
principle  of  construction,  that  this  enormous  waste  of  power  was 
capriciously  divided  between  the  ham-works  and  horse-works. 

VOL.  XII.  2  s 
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To  quote  Mr.  Thompson,  of  Moat  Hall,  whose  Reports  always 
show  that  he  has  mastered  his  subject — "The  macliines  of 
Messrs.  Garrett  and  Woods  furnish  an  excellent  illustration  of 
this  point,  the  whole  friction  being  in  these  cases  2*78  and  2"81 — 
all  but  identical ;  the  friction  of  the  barn-works  being,  however, 
2*07  and  -46,  while  that  of  the  horse-works  was  '71  and  2*35." 
Thus  the  makers  were  working  so  much  in  the  dark,  that,  if  the 
two  best  of  the  correlative  parts  had  been  put  together,  one  horse 
in  the  four  would  have  overcome  the  resistance,  and  a  duty  of  75 
per  cent,  would  have  been  achieved  ;  but  if  unfortunately  the  two 
worst  had  been  mated,  the  resistance  of  the  4-horse  machine 
would  have  amounted  to  four  horses  and  a  half  before  any  com 
was  put  in  for  threshing,  and  there  would  have  been  no  duty 
at  all. 

The  same  rigid  trial  was  applied  to  the  threshing-machines 
shown  at  Exeter  in  the  following  year.  It  then  appeared  that 
Messrs.  Garrett  had  profited  by  the  lesson,  and  reduced  their 
dead  resistance  from  2^-  to  1 J-,  or  one-half.  Yet  there  was  still 
found  a  vast  difference  in  the  power  required  by  the  competing 
machines.  For  threshing  100  sheaves  in  a  minute,  the  two 
extremes  of  power  required  were  as  14j  and  36 ;  and  the  work 
of  the  machine  which  required  triple  power  was  inferior  to 
that  of  the  machine  which  required  least  jK)wer.  This  short 
summary  of  what  has  been  done  already  seemed  necessary  in 
order  to  show  the  interest  attaching  to  the  following  Report 
by  Mr,  Thompson  of  the  trial  in  the  third  year  for  the  present 
occasion ; — 

1.  Threshing-machines  may  he  divided  into  two  classics — those  adapted  for 
steam  or  water  power,  and  those  intended  to  be  worked  by  horses.  In  the 
trial  of  the  latter  it  is  clearlv  desirable  that  the  horse-works  should  be  tested, 
and  on  this  occasion,  in  the  absence  of  the  ingenious  apparatus  invented  by  Mr. 
C.  £.  Amos,  of  the  Grove,  South wark,  for  this  purpose,  repeated  attempts 
were  made  to  obtain  a  satisfactory  trial  by  the  use  of  the  dynamometer  or 
draught  ''gauge.  Hut  after  various  methods  had  been  fairly  tried,  it  became 
evident  that  the  results  obtained  were  not  sufficiently  accurate  to  warrant 
their  being  made  public,  and  the  trial  of  the  horse-works  was  abandoned,  and 
the  whole  attention  of  those  who  conducted  the  trials  devoted  to  the  more 
important  part  of  the  machines,  known  as  the  ham-works.  The  accompany- 
ing tabular  form  shows  the  results  obtained,  which  were  arrived  at  in  the 
following  way. 

The  steam-engine  selected  to  drive  the  threshing-machines  was  itself  tested 
to  ascertain  the  net  pressure  of  steam  which  represented  one-horse  power. 
An  apparatus  was  then  attached  to  it,  which  registered  on  a  counter  the 
revolutions  of  the  driving-pulley.  As  each  machine  was  brought  up  for  trial, 
the  maker  was  asked  how  many  horse-power  he  required,  what  number  of 
revolutions  per  minute  he  wished  the  drum  to  make,  and  the  exact  dimensions 
of  the  driving-puUoy.  From  these  data  a  calculation  was  made  of  the  pressure 
of  steam  required  in  each  case,  and  the  supply  of  steam  in  the  boiler  of  the 
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driying-engiiie  was  so  adjusted  that  the  calculated  pressure  was  maintained 
during  the  trial. 

On  reference  to  the  tabular  statement  it  will  be  observed  that  col.  1 
gives  the  **  nominal  horse-power,''  as  stated  by  the  makers  ;  col.  2  gives 
ihe  horse-power  corresponding  to  the  power  of  steam  actually  employed 
during  the  trial.  The  figures  in  these  columns  are  for  the  most  part  identical, 
it  being  wished  that  the  machines  should  be  tried  in  accordance  with  their 
designation — t.  e.  that  a  four-horse  machine  should  be  worked  by  steam  of 
four-horse  power,  &c.  Some  of  the  machines,  however,  could  not  be  worked 
without  additional  power  which  is  recorded  against  them  in  col.  2.  In  col. 
3  are  given  the  revolutions  made  by  the  driving-engine  whilst  threshing  the 
allotted  quantity  of  wheatsheaves,  viz.  2J  cwt.  Col.  4  shows  the  net  pressure 
t)f  steam  at  which  each  machine  was  worked,  and  which  had  been  previously 
calculated  from  the  data  above-mentioned.  Col.  5  shows  the  comparative 
time  of  performing  the  same  amount  of  work.  Tliis,  it  should  be  mentioned, 
is  not  the  observed  time,  but  the  time  calculated  from  the  registered  revolu- 
tions of  the  engine.  The  pressure  of  steam  and  the  number  of  revolutions 
per  minute  which  were  equivalent  to  the  horse- power  applied  to  each  machine 
having  been  ascertained,  the  whole  number  of  revolutions  made  during  the 
trial,  divided  by  the  calculated  number  per  minute,  gave  the  number  of 
minutes  required  for  the  performance  of  the  work  at  the  specified  [K)wer  and 
speed  of  drum.  The  figures  in  col.  6  represent  the  horse- power  that  would 
have  been  lequired  in  each  ease  to  do  the  work  in  one  minute  ;  and  show 
therefore,  at  a  glance,  the  performances  of  the  several  machines  in  respect  of 
speed  and  power  combined.  The  lowest  figures  represent  the  most  satisfactory 
results.  Col.  7  shows  the  quality  of  the  work  done  in  respect  of  the  three 
points  of  **  clean  threshing,"  **  broken  grain,"  and  **  state  of  straw."  In  each 
c-ase  a  number  is  assumed  to  represent  perfect  work,  which  is  considered  to 
bear  a  proper  proportion  to  the  importance  of  the  point — so  that  the  total 
number  obtainect  by  each  machine,  as  shown  in  the  last  column,  may  fairly  re- 
present the  comparative  goodness  of  the  work. 

The  second  trial  was  conducted  in  precisely  the  same  manner  as  the  first, 
the  only  change  being  that  barley  was  threshed  instead  of  wheat.  Those 
machines  only  were  allowed  to  compete  which  had  acquitted  themselves 
satisfactorily  at  the  first  trial. 

For  the  guidance  of  those  who  are  not  in  the  habit  of  examining  tabular 
statements,  it  may  be  useful  to  point  out  that  the  two  columns  to  which  atten- 
tion should  be  particularly  directed  are  those  numbered  6  and  7 — the  latter 
being  the  most  important.  On  ascertaining  by  the  **  total  "  number  in  col.  7  that 
a  machine  has  done  its  work  well,  col.  6  should  next  be  consulted  to  ascertain 
whether  under  that  head  it  received  a  high  or  low  figure :  if  the  former,  it 
must  be  either  slow  in  its  performance  or  heavy  in  its  draught ;  but,  if  the 
Jatter,  it  may  be  inferred  that  it  had  threshed  wheat  well,  and  the  second  trial 
would  be  •  referred  to  to  ascertain  its  capabilities  with  respect  to  barley.  An 
examination  of  this  kind  will  show  that  the  machines  whicn  stand  first  in  order 
of  merit  are  those  of  Messrs.  Holmes,  Hensman,  and  Grarrett,  and  their  per- 
formances having  been  in  all  respects  satisfactory,  medals  were  awarded  to 
each  of  them. 

The  shaker  attached  to  Messrs.  Holmes's  machine  was  especially  com- 
mended as  being  very  efficient,  and  yet  adding  little  to  the  draught  of  the 
machine. 

H.  S.  Thompson. 
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The  difference,  as  shown  by  the  table,  in  the  power  required 
by  difTerent  threshing-machines  for  threshing  a  given  quantity  of 
straw,  which  was  1  to  3  at  Exeter,  is  not  much  less  now,  being 
still  as  high  as  1  to  2i.  The  speed,  however,  with  which  the  straw 
is  passed  through  the  machine  must  not,  of  course,  be  made  tbe 
sole  test  of  excellence.  Clean  threshing  is  a  most  material  point, 
in  which  some  machines  are  very  deficient,  as  is  proved  after  rain 
by  the  grassy  verdure  of  a  straw-heap  so  threshed.  Thus  tbe 
easiest  working  machine,  Mr.  Crosskill's,  seems  to  have  gaine<l 
that  ease  at  the  expense  of  its  efficiency,  as  appears  in  the  cx>lumn 
which  registers  the  cleanness  of  the  threshing.  On  the  other  hand, 
clean  threshing  may  be  obtainetl  by  beating  the  sheavea  too 
roughly,  as  must  be  the  case  with  Mr.  Homsby's,  which  bruises 
the  straw,  and,  what  is  worse,  breaks  the  grain.  Still  the  power 
required  by  the  three  prize  machines  averages  only  about  12,  while 
the  maximum  of  power  required  is  just  double,  namely,  24,  by 
Mr,  Smith's,  which,  therefore,  of  course  wastes  half  the  power, 
whether  of  horses  or  steam,  that  may  be  applied  to  it. 

A  separate  trial,  it  will  be  seen,  was  made  with  barley.  Long 
as  tbe  threshing  macliine  has  been  known,  the  maltsters  in  most 
counties  refuse  to  buy  barley  unless  threshed  by  tbe  flail,  because 
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most  machines  bruise  the  grain  and  destroy  its  power  to  germi- 
nate. The  assertion  that  malting  barley  could  be  threshed  by 
machine  would,  in  many  parts  of  England,  simply  be  disbelieved. 
Yet  where  the  best  machines  are  used,  the  maltsters  no  longer 
object  to  barley  so  threshed ;  so  that  it  is  most  important  to  test 
all  threshing  machines  with  barley,  Enough,  however,  has  been 
now  demonstrated  to  convince  farmers  that  they  should  no  longer 
buy  blindly  the  threshing-machine  which  comes  nearest  to  hand, 
buying  thereby  double  or  perhaps  treble  labour  for  the  same  or 
worse  work,  and  leaving  their  barley,  which  is,  probably,  half  their 
corn-crop,  to  the  tedious  work  of  the  flail,  though  the  labourers 
themselves  begin  to  regard  that  work  as  too  irksome. 

There  remains  only  in  this  class  of  machinery  to  apply  the  test 
of  economy,  and  compare  the  cost  of  threshing  by  flail,  by  horse, 
and  by  steam.  In  the  two  former  cases  the  rick  must  first  be 
removed  into  the  bam  by  eight  men,  a  boy,  and  two  horses — I  take 
the  numbers  as  they  have  been  employed  on  my  own  farm,  be- 
cause it  is  difficult  to  ascertain  such  figures,  and  the  comparison 
will  at  least  be  a  fair  one  : — 

8.     d. 
8  men,  at  U.  4d 10     8 

1  boy 0  10 

2  horses 6    0 

Costofbaming       .     .      17     6 

The  price  of  threshing  wheat  by  flail  varies,  with  the  yield  and 
the  district,  from  is,  6d,  to  4«.  a  quarter.  Three  shillings  then 
will  not  be  an  unfair  average.  If  the  rick  hold  forty  quarters,  we 
must  add  5d,  for  baming,  and  the  cost  will  be  3«.  5d.  per  quarter. 

In  threshing  with  the  unimproved  machines,  I  find  on  inquiry 
that  neither  my  neighbours  nor  myself  have  hitherto  got  out  more 
on  an  average  than  13  quarters  a-day.  The  supposed  rick  would 
take,  therefore,  three  days  to  thresh  : — 

£.    8,  d. 

5  men,  at  Is,  4d.       ...      0    6  8 

4  women,  atSd.  .     .      .      .      0    2  8 

1  boy 0    0  6 

4  horses,  at  Ss 0  12  0 

1     2    0 
3 

8  days'  threshing      ...      3    6    0 
Earning 0  17     6 

£4    3     6 

Tlie  old  system  of  horse-machines  has  cost  us,  therefore,  2«. 
a   quarter.     But   improvement   has   been   carried    further :    for 
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srteam-tlireshing  we  require  additional  hands,  16  instead  of  10, 

but  we  get  over  three  times  the  work,  passing  the  rick  in  one  daj,. 

not  three  througli  the  machine.     The  figures  on  steana-thieshing 

will  be  then  as  follows  : — 

£.  s.  d. 

1  engineer  (head  carter)  ...      0    2  6 

10  men,  at  Is.  Ad,       ....      0  13  4 

5  women,  at  8r/. 0     3  4 

Coals,  ^  cwts.       •     .      .      .     .      0     3  6 

£12     8 

If  we  make  up  this  sum  to  30^.  for  the  use  of  the  engine,  the 
cost  of  steam-tlireshing  will  be  9cf. ;  the  saving  as  compared  with 
hand- threshing,  2.9.  8^.,  or  with  horse- threshing  1«.  3rf. — an  average 
of  2s,  per  quarter  of  wheat — a  large  saving  certainly  to  be  effected 
in  one  only  of  five  main  departments,  but  not  larger,  I  believe, 
than  may  be  shown  to  arise  from  the  use  of  improved  machinery 
in  most,  if  not  all,  of  the  four  other  departments  as  well.  It 
may  be  objected  that  credit  is  given  for  the  value  of  the  horses* 
labour ;  and  though  in  valuations  horse-work  is  often  charged 
high,  we  are  apt,  I  know,  as  farmers,  to  regard  each  particular 
use  of  horses  as  costing  us  nothing.  This  view  may  be  even  cor- 
rect on  small  matters  occurring  at  leisure  seasons,  but  it  would 
be  false  if  applied  to  a  demand  like  the  present,  large*  in  itself, 
distressino^  also  for  the  horses,  and  liable  to  occur  at  all  times 
of  the  year.  It  can  have  no  truth  in  it  at  all,  when  we  endea- 
vour, and  by  reformed  implements  in  all  other  departments  are 
enableil,  to  reduce  the  permanent  staff  of  horses  kept  on  the 
farm  :  for  this  plain  reason,  that,  if  we  do  not  carry  the  reduction 
throughout,  we  either  press  the  horses  unduly  at  one  time,  or 
require  horses  to  be  kept  which  are  useless  at  other  seasons. 

Since  the  trial  for  the  Commission  a  fresh  trial  has  been  made 
at  Beverley.  There  the  prize  was  awarded  to  a  machine  by 
Messrs.  Clayton  and  Shuttleworth  which  not  only  threshes  out 
50  quarters  in  a  day's  work,  but  dresses  the  corn  also  to  a  great 
extent  at  the  same  time,  yet  requires,  as  the  makers  state,  only 
14  hands  for  both  purposes — ^not  more  hands  therefore  than  we 
have  employed  to  get  out  with  horse-machines,  and  afterwards 
dress,  13  quarters  only  : — 


£. 

«. 

d. 

Engineer 

.    0 

2 

e> 

Feeder     

.    0 

2 

6 

()  men,  at  l.s.  \(l. 

0 

8 

0 

()  women  or  l)(»\  «< 

.     0 

4 

0 

('oals  5  ewts. 

.     0 

r» 

0 

£1     2     0 
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If  we  add  7s.  for  wear  and  tear,*  we  find  tbe  wlieat  to  be 
threshed  atid  winnowed  for  the  almost  incrediblj'  low  sum  of  Id. 
only  per  quarter.  Messis.  Clayton  and  Shuttleworth  have  there- 
fore now  taken  the  lead  in  the  improvement  of  tbreshing- 
inachines. 


3.   Winnowing-machine. 
Even  winnowing  is    become  a  refined    process ;     for  instead 
of  trusting  the  com  to  the  wind,  it  is  now  placed  in  a  machine 
M    discriminating;  that    the    best  of  these,  Messrs.  Homsby's 


HonubT'i  Dnulu)!  Idutune. 

*  I  am  lold  ihat  Ibis  vould  be  a  &ir  allowsDce  for  wear  aod  tear  oa  a  &nn  of 
500  acres  wbere  the  stfam-vngine  is  uwd  fur  chaffcuttiog,  grinding,  &c.,  as  well  as 
ibreihiDg. 
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required,  on  the  part  of  the  Judges  at  the  York  meeting,  specific 
terms  for  describing  its  work  more  than  arc  easy  to  understand ; 
but  the  Judges'  account  is  for  that  very  reason  worth  quoting  : — 
"  Several  machines,"  they  say,  "  were  tried,  but  could  not  get 
through  the  grain,  shorts,  straws,  and  chaff,  as  it  came  from  the 
threshing-machines,  without  being  choked  or  requiring  much  more 
time  than  Homsby's,  which  did  its  work  well,  parting  the  whole 
into  best  com,  good  tail,  tail,  whites,  screenings,  and  chafi*,  at  the 
rate  of  above  15  quarters  an  hour,  and  dressing  over  the  second 
time  at  the  rate  of  above  20  quarters  per  hour,  parting  the  whole 
into  six  parts,  as  before,  in  a  workmanlike  manner."  Such 
masterly  mastication  and  digestion,  making  the  contents  of  our 
supposed  wheat-rick,  40  quarters,  in  five  hours  ready  for  market, 
must  be  appreciated  by  farmers ;  and  Mr.  Homsby's  winnower 
has  not  lost  character  at  Kensington,  as  appears  by  the  Judges' 
Report :  — 

Winnoiving-machines, — Messrs.  Homsby  and  Son  are,  above  all  others, 
the  most  successful  in  these  machines,  dressing  more  than  double  as  much 
com  as  any  other  in  a  rough  state.  Theirs  is  fitted  with  a  spike  roller,  work- 
ing through  a  grating,  and  forms  a  sort  of  hopper,  separating  the  com  from  the 
chaff  in  the  rough  pulsy  state,  as  it  comes  from  the  tkreshiny  machiney  without 
being  previously  riddleu  ;  and  can  be  adjusted  to  suit  com  either  in  ronefa  chaff 
or  in  any  other  state ;  the  second  time  over,  a  slide-board  is  adjusted  m  front 
of  the  grating,  and  is  excellent  for  finishing  the  corn  for  market  We  there- 
fore awarded  it  a  medal.     Price  13/.  10j>>. 

Mr.  Gooch  exhibited  a  machine  which  did  its  work  well,  but  too  slow. 

C.  B.  CUAXJ/>NEIl. 

Tlie  com  being  now  fit  for  the  miller,  the  task  of  a  reporter  on 
agricultural  implements  fifty  years  since  would  have  ended  ;  nor 
is  it  within  this  branch  to  enter  on  the  new  process  of  grinding, 
by  which  the  finest  flour  is  produced  from  ordinary  red  wheat ; 
but  though  the  preparation  of  food  for  man  belong  to  another 
department,  there  is  an  entirely  new  class  of  implements  belong- 
ing to  this  jury  which  must  not  be  passed  over. 

V.  Machines  for  Preparing  the  Food  of  Stock. 

Formerly  our  farm  stock  was  fed  with  hay,  or  turned  out  to 
pick  over  straw,  sometimes  with  whole  turnips  thrown  to  them. 
But  practice,  anticipating  Baron  Liebig's  brilliant  discoveries  in 
animal  physiology,  found  that  the  labour  of  the  jaws  wasted  the 
beast's  muscle  and  thus  retarded  his  progress.  Our  stock,  there- 
fore, are  saved  even  from  that  exertion,  and  distinct  machines 
have  been  invented  for  mincing  each  description  of  food  with 
which  the  animals  are  made  ready  for  market.  The  most  com- 
mon of  these  is 
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1.  T/ie  Tumip-cvtter. 
The  teat  of  labour  saved  cannot,  of  course,  be  applied  where 
the  labour  is  applied  to  a  new  object.  These  machines,  however, 
have  recommended  themselves  so  widely,  that  to  prove  their 
advantages  is  almost  idle.  Still  it  deserves  mention  that,  in 
the  opinion  of  good  farmers,  lambs  fed  with  the  aid  of  a  turnip- 
cutter  would  be  worth  more  at  the  end  of  a  winter  by  8».  a-head 
than  lambs  fed  on  whole  turnips,  the  cost  of  using  the  machine 
being  but  1«.  per  head,  and  of  the  machine  itself  5/.  only. 
If  this  be  true — and  it  has  not  been  disputed — this  simple  instru- 
ment gives  a  saving  of  70^,  an  acre  upon  the  turnip  crop. 
Hitherto  the  Banbury  tumip-cutter  has  stood  almost  alone, 
thousands,  I  believe,  being  sold  in  a  year  ;  but  in  the  Exhibition 
building  it  has  at  last  found  a  rival. 

Jl(nu/i-CT(/(ers.^Three  of  these  impIemenU  were  tried :  thai  of  Messrs. 
BuTKeag  and  Kev  is  upon  a  different  pnnciple  to  ll]0«e  generally  in  use ;  their 
implement  cuU  a  very  large  amount  of  roots  for  abeep  and  bea«ts  at  the  same 
time,  exceedingly  well,  and  requires  a  very  small  amount  of  power.  There  ia 
a  great  facility  of  chancing  any  of  the  knives  that  may  become  blunt  or  broken ; 
■ad  there  is  a  very  simple  and  ingenious  method  of  letting  stones  or  gravel  escape 
before  coming  in  contact  with  the  knives.  Price  5/.  Both  for  novelty  aod 
osefulnesi  we  awarded  it  a  medal. 

Messrs.  Samuelson  (successors  to  the  late  James  Gardener,  of  Banbury)  have 
very  much  improved  that  well-known  implement.  The  framework  ia  made  of 
caat-inDD,  light  portable,  and  durable,  and  well  adapted  for  field  woric.  They 
have  also  made  a  great  improvement  in  the  facility  of  getting  at,  repairing,  or 
adjusting  the  knives.     Price  5/.     We  awarded  it  a  medal. 

Mr.  PhiUipps's  tumip-cutter  was  tried,  but  could  not  compete  either  in  con- 
atruclioD  or  work  with  the  other  two. 

C.  B.  Chuxones. 
2.  Chaff-cutters. 
These  instruments,  which  cut  straw  into  very  short  lengths  fur 
feeding  stocli,  are  so  called,  becatise,  there  not  being  enough 


Weight 

Price. 

of  Chaff 
Cut. 

£.      s. 

d. 

lbs. 

(Jomes     . 

.    14    0 

0 

112 

Garrett    . 

.    10  10 

0 

112 

Crosskill 

.    18     0 

0 

112 
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natural  chaff  for  the  purpose,  artificial  chaff  was  made  in  this 
way.  At  first  the  straw  was  cut  in  a  rude  box,  with  a  chopper 
raised  by  the  hand,  and  cost  2d,  per  basket ;  then  with  a  circular 
movement,  costing  lid. ;  and  may  now  be  cut  by  steam-power  at 
not  much  more  than  ^d.  per  basket.  The  process  makes,  too,  an 
arable  farmer  independent  of  natural  meadow ;  for  sheep,  it  is 
well  known,  especially  breeding  ewes,  require  much  dry  food ;  but 
this  artificial  chaff  mixed  with  rape-cake  takes  the  place  for  them 
of  hay,  or  hay  may  be  cut  with  the  straw.  It  is  also  worth  while 
to  cut  hay,  though  consumed  by  itself.  Even  in  the  new  circular 
chaffcutters  we  find  a  difference  as  to  the  labour  required  by 
them  for  preparing  a  given  amount  of  chaff.  The  difference, 
indeed,  was  so  great  in  the  trials  at  York,  that  it  is  worth  while 
to  quote  some  of  the  figures  : — 

iirht 

Power 

reqaired. 

Ib0. 

14,126  Did  its  work  well. 
31,291 

44,800  This     machine     made 
very  rough  work. 

This  table  is  most  instructive ;  for  we  find  here  three  first-rate 
makers  staking  their  reputation  in.  a  public  trial  on  their  respective 
instruments,  one  of  which  nevertheless  requires  three  men  to 
do  badly  what  another  enables  one  man  to  do  well.  Surely 
farmers  must  learn  from  such  results  a  more  careful  choice  of 
their  implements.  It  is  due  to  the  two  makers  last  named  to  men- 
tion that  the  lesson  was  not  thrown  away  on  them. 

Chaff-Cutters. — Mr.  Comes,  of  Burbridge,  has  in  the  trials  at  Kensington 
maintained  his  previous  reputation  for  the  greatest  econoniy  of  power  in  pro- 
portion to  the  work  performed ;  also  the  machines  of  Messrs.  Garrett  and 
Son,  and  Messrs.  Smith  and  Co.,  of  Stamford  (17/.),  are  worthy  of  the  highest 
commendation,  the  latter  for  an  ingenious  application  of  a  spring  lever  to  throw 
the  rollers  out  of  gear  when  starting  the  machine.  To  tnese  three  we  have 
therefore  awarded  a  medal. 

C.  B.  Chau^nkb. 

3.  Linseed  and  Corn  Crushers. 

The  same  extraordinary  disparity  of  power  required  was  found 
also  two  years  since,  at  the  Norwich  meeting,  in  this  dass  of  im- 
plements :  — 

Liniie«tl  Power 

Crushed.  reqaired. 

lbs.  lbs. 

Stanley     .      .      .      112  24,238 

W.Nicholson      .    •112  94,080 

In  fact  this  is  the  p:reatest  difference  we  have  found  yet  in  any 
machine  worked  by  hand,  beinp:  about  four  to  one :    so  that  to 
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obtain  the  same  work  four  men  must  turn  one  machine,  while  a 
single  labourer  turns  the  other. 

Linseed  and  Com  Crushers, — Mr.  Stanley,  of  Peterborough,  at  present 
stands  unrivalled  with  this  machine.  By  his  recent  improvement  of  a  lever 
in  front  to  relieve  the  pressure  when  the  com  is  first  let  in  upon  the  rollers, 
be  has  perfected  this  machine,  which  was  much  needed,  as  machines  on  this 
principle  have  been  made  by  various  other  makers,  but  have  always  been 
subjected  to  the  inconvenience  of  being  choked  with  the  corn  at  starting.  On 
these  trials,  Messrs.  Stanley's  machine  required  less  power  to  drive  it  than 
others ;  and  was,  in  consequence,  awarded  a  medal. 

Messrs.  Barrett  and  Exall's  crusher  merits  commendation.  Messrs.  Garrett 
and  Son  have  introduced  some  additional  motions,  and  have  thereby  added  con- 
siderably to  the  friction  of  their  machines. 

C  B.  CHAIiLONBB. 

4.  Oil- Cake  Bruisers, 

Not  being  able  to  procure  the  thick  cake,  the  machines  were  tried  with  the 
small  3-lb.  cakes. 

Mr.  Nicholson,  of  Newark-on-Trent,  exhibited  a  machine,  the  price  of 
which  was  5/.,  which  did  its  work  very  well.  Messrs.  Hornsby  brought  two 
very  excellent  machines  (I  think  the  larger  one  is  to  be  preferred),  breaking 
for  beasts,  sheep,  and  manure  equally  well.  To  each  of  these  exhibitors  a 
medal  has  been  awarded.  Others,  on  the  same  principle,  were  tried,  but  did 
not  do  their  work  so  well. 

C.  B.  Challonsb. 

5.  Mills  for  grinding  Jine  Meal, 

MiUsfor  grinding  fine  Meed. — ^The  best  metal  mills  that  have  j>een  pro- 
duced for  the  operation  are  those  of  Messrs.  Hurwood,  of  Ipswich,  and 
Messrs.  Crosskill,  of  Beverley  ;  that  of  Messrs.  Hurwood,  which  is  composed 
or  a  series  of  cutting  rings  screwed  upon  a  cast-iron  plate,  having  the 
dress  somewhat  resembling  the  common  millstone ;  the  drift  increased 
from  the  centre,  to  enable  it  to  clear  itself.  The  rings  appear  to  be  easily 
replaced  by  new  ones  when  worn  out,  which  is  a  great  advantage  over  the 
old  mills.  This  mill  did  6  bushels  of  barley  per  hour,  with  a  power  of  a  little 
more  than  three  horses,  and  is  applicable  to  beans,  barley,  and  oats.  We 
awarded  it  a  medal. 

Messrs.  CrosskilKs  is  an  American  invention,  consisting  of  a  number  of  cast- 
iron  plates  turned  up  in  circular  grooves,  either  fine  or  coarse,  dependent  upon 
the  work  required,  and  fixed  eccentric,  which  gives  them  a  sort  of  clip.  The 
mill  requires  great  power,  and  should  be  driven  at  ^eat  speed.  By  changing 
the  plates  it  will  grmd  anything  from  linseed  to  flmtstones.  In  the  trials  at 
Kensington  it  ground  linseed,  barley,  beans,  and  oats  very  well.  Price  28/. 
We  awarded  it  a  medal. 

Mr.  Ben  tall,  of  Woodbridge,  exhibited  a  small  steel  mill,  requiring  very 
little  power,  which  split  beans  very  well,  at  the  rate  of  ten  pecks  per  hour,  and 
deserves  commendation.     Price  6/.  6s. 

C.  B.  Challomeb. 

6.   Gorse  Bruisers. 

These  implements  have  reached  a  high  degi'ee  of  perfection, 
but  whether   their  application  has  increased  in  proportion,   or 
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I  fuund  profitable,  there  is  no  Bufficient  information  nt 


has  becT 

Mr.  Burrell'i,  orTbetford,  did  the  moat  and  the  best  work;   and  althcNwb 
it  consumed  rather  more  power  llian  some  othcra  io  bruising  the  gone,  it  did 
outs  and  linseed  at  a  moderate  amouat  of  power      "■     ■• 
Dicda].    Price  27/. 


e  thereTore  awarded  it  a 


worthy  of  coin- 


reuucea  uia  gone 
e  of  power.  The 
im  told,  tlie;  pro- 
1  at  the  dme  of  the 


I.  Barrett  and  Eiall,  of  Reading,  exhibited  a 

n.     Price  25i. 
Messrs,  White,  of  Holbom,  exhibited  a  machine  that  reduced  the  goreo 
into  the  most   oulp;  slate,  that  required  a  great  increaao  of  *"' 

price  (60/.)  is  beyond  the  reach  of  a  farmer,  which,  I  am  t 
pose  to  reduce ;    l>iit  that  was  the  price  officially  announced  at  tl 

C.  B.  Challohkk. 
6.  Steaming  ApparcUu*. 
Besides  these  various  modes  of  subdividing,  it  has  been  often 
proposed  to  cook  the  food  of  animals  ;    but  the  practice  has  not 
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spread  widely,  and  the  advantage  must  be  regarded  as  doubtful, 
excepting  as  regards  the  steaming  of  potatoes  for  pigs ;  but  even 
diseased  potatoes,  if  not  too  far  gone,  by  being  thus  treated  may 
be  rendered  good  victuals  and  be  stored  up  for  months.  It  seems 
hardly  worth  while  to  set  up  expensive  fixtures  for  this  purpose 
only,  especially  as  we  have  an  excellent  apparatus,  Mr.  Stanley's, 
which,  like  Soyer's  magic  stove,  may  be  used  when  and  where  it 
is  wanted.  When  tried*  at  York  it  heated  126  gallons  of  water 
while  another  heated  but  70,  little  more  than  half,  with  the  same 
allowance  of  fuel ;  yet  this  inferior  one  had  been  the  best  two 
years  before. 

VI.  Churns. 

The  pace  of  the  chum  was  first  accelerated  by  the  Americans, 
who  sent  us  over  a  chum  within  the  last  few  years  that  produced 
butter  after  ten  minutes'  work.  It  is  not  quite  clear,  however, 
whether  this  speed  be  compatible  with  the  finest  quality,  for  the 
New  York  Agricultural  Society  was  not  satisfied  with  the  butter 
so  rapidly  made.  The  time  in  the  present  trials  was  reduced  to 
two  minutes,  and  even  to  one  minute,  but  in  the  latter  case  with 
cream  which,  having  come  from  Jersey,  had  been  already  half 
churned  by  the  steam-packet. 

Thirteen  churns  were  tried  in  the  first  trial,  with  ordinary  cream  of  good 
quality ;  the  annexed  tabular  form  will  give  the  results.  As  will  be  seen, 
many  of  the  chums  worked  eoually  well,  and  some  of  them  which  did  not  do 
so  well  would  perhaps  have  snown  a  different  result  in  an  atmosphere  more 
congenial  to  the  making  of  butter.  However  in  both  trials,  the  small  family 
cfaum  of  Lavoisie  did  its  work  so  well  that  we  awarded  it  a  Medal.  Those  of 
Wilkinson,  and  Burgess  and  Key,  also  proved  themselves  to  be  excellent 
churns ;  and  there  was  awarded  to  each  a  Medal.  The  Belgian  chum  of 
Dachene,  though  not  quite  perfect  in  every  part,  we  consider  entitled,  as  among 
the  foreign  chums,  to  a  Medal. 

First  Trial  of  Chums. 


Exhibitors. 


Wilkinson   .   .   . 
Tytherchief.   .   .  , 

Oestrey 

Deatrey 

Patrick  .  .  .  •  , 
Burgess  and  Key  •  . 
DrummondfAmerican 
Lavoisie  ..... 
Dalphin    .   .   .  .   , 

Allen 

De  Porqaet .... 
Duchene  .  .  .  .  , 
Smith , 


Cream 
quarts 

Time. 

Butter. 

Residue. 

Quality. 

Form  of 
Chum. 

Thermometer 

min. 

sec. 

lbs.  ozs. 

Air. 

Cream 

4 

11 

0 

3        8 

Best. 

Wood. 

;   10 

18 

0 

9        2 

. , 

Soft. 

Tin. 

70 

69 

4 

16 

0 

3      12 

Soft. 

9 

11 

0 

8     12 

Soft. 

10 

20 

0 

9       4 

Soft. 

4 

10 

0 

3     18 

8nd  best. 

Barrel. 

6 

9 

0 

5       8 

Not  made. 

Wood. 

78 

71 

2 

8 

0 

1      13 

3rd  best. 

Tin. 

6 

8 

0 

5       0 

Soft. 

6 

7 

so 

4       8 

Soft, 

.  • 

77 

74 

S 

9 

0 

8       6 

Soft. 

19 

9 

0 

7       9 

Not  all  mafle 

I 

5 

82 

0 

4     10 

•  • 

Indifferent. 

CmtriAigal. 

1 

♦  The  trial  of  Mr.  Stanley's  apparatus  was  overlooked  accidentally,  because  a  trial 
was  thought  unnecessary,  there  being  no  moveable  apparatus  in  competition ;  but 
the  jury  having  decided  that  no  prize  should  be  awarded  without  tnal,  the  over- 
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Second  Trial,  with  Jersey  Cresm. 


Exhibiton. 


Cream     Time. 


Butter.  Resiilue. 


WilkiMon  .  .  . 
Bori^ess  and  Key 
Lavoisie,  French 
Clare,  French  ,  , 
Duchdne,  Belgian 


quarts    min.  sec.  Ilis.  ozs. 


4 
4 

2 

1 

3U 


1  45 

1  45 

n  45 

1  45 

2  30 


4 

»i 

4 

2 

3 

2 

'      I 

0* 

27 

0 

QuaUty. 


Best. 

Very  good. 
3rd  best. 
Good. 
2nd  best. 


Fofin  of 
CSinm. 


ThemKMBieter 


Wood,  bo«. 
Wood,  hox. 
Tio. 
Tin. 
Barrel,  wood. 


Cream 


C>  B.  CHAixomtB. 

VII.  Draining. 

This  last  class  of  machines,  those  connected  with  draining} 
ought  perhaps  to  have  formed  the  first  class,  inasmuch  as  draining 
is  the  only  road  to  good  culture  on  land  which  lies  wet ;  but  as 
much  land  does  not  require  draining,  and  as  it  does  not  belong 
to  tlie  regular  task  of  the  farmer,  but  is  a  work  to  be  done  once 
for  all  by  the  landlord,  the  machines  employed  in  this  mode  of 
improvement  have  been  reserved  to  the  end. 

1.    Tile  Machines. 

Twelve  years  ago  draining-tiles  were  made  by  hand,  cumbrous 
arches  with  flat  soles,  costing  respectively  50a-.  and  25*.  per  1000. 
Pipes  have  been  substituted  for  these,  made  by  machinery,  which 
squeezes  out  clay  from  a  box  through  circular  holes,  exactly  as 
macaroni  is  made  at  Naples,  and  the  cost  of  these  pipes  averages 
from  20s.  down  to  12s.  per  1000.  The  old  price  was  almost 
prohibitory  of  permanent  drainage,  excepting  where  stones  were 
at  hand ;  the  new  invention  has  reduced  this  permanent  im- 
provement to  a  rate  of  4/.  or  3/.  per  acre,  not  exceeding  in  cost 
the  manure  given  to  a  single  turnip  crop  in  some  high-farmed 
districts.  This  result  has  been  obtained  by  a  most  spirited  com- 
petition among  mechanists,  as  no  less  than  34  different  tile- 
machines  competed  in  1848  at  the  York  meeting.  Since  then 
the  struggle  has  been  practically  between  three  only,  cm  which, 
in  the  present  year,  we  liave  the  following  report ;  — 

2)'ial  of  I'ile  Machinery, — I  recommend  to  the  consideration  of  the  jury 
the  Tile  and  Brick  Machines  of  Mr.  Clayton,  Mr.  Scragp,  and  Mr.  Whitehead. 

I  first  tested  their  capacity  in  screening  the  earth.  The  result  of  this  trial 
was  that  in  five  minutes 

Mr.  Clayton  screened 
Mr.  Whitehead 
Mr.  Scragg 


327  lbs.  2  men  and  boy 
361    „    2  men 


.     202    „    2    ,. 

I  give  the  preference  to  Mr.  Clayton's  screen,  as  it  clears  itself,  and  the 
portion   rejected   consisted   almost  entirely   of  small  stones    &c.  ;     whereas 

sight  could  not  be  remedied.    There  was  also  a  fixed  apparatus  which  could  not 
have  been  tried. 
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the  screens  of  Mr.  Whitehead  and  Mr.  Scragg  retained  a  large  portion  of 
day. 

In  the  manufacture  of  large  pipes  9  inches  in  diameter,  bv  horizontal 
delivery  and  the  use  of  a  cylindrical  horse,  the  machine  of  Mr.  Whitehead  was 
perfect. 

Mr.  Scragg  has  much  simplified  the  internal  arrangement  of  his  machine 

by   substituting  a  chain   for   the   rack   and    pinion :     the    pipes   from    this 

machine  were  not  to  be  surpassed  for  regularity  and   uniformity  of  shape. 

After  a  careful  examination  of  the  working  of  these  machines,  we  recommend 

the  horizontal  delivery  of  Mr.  Scragg  and  Mr.   Whitehead  in    preference 

to  the  vertical  delivery  of  Mr  Clayton,  but  especially  call  your  attention 

to   Roberts's   Patent   Hollow  and   Bonding    Bricks    as   made   by   Clayton's 

machine.  .     .* 

A.  Uamond. 

The  pipes  so  made  are  placed  under  ground  with  narrow  spades  ; 
but  in  the  form  of  the  narrowest  spade,  if  I  may  venture  to  speak 
from  my  own  experience,  it  is  clear  that,  so  far  as  regards  clay 
subsoils,  a  step  has  been  taken  backnrard  in  substituting  a  concave 
tool  fof  the  old  triangular  lance-headed  tool  of  Essex,  with  which 
far  more  work  can  be  done,  by  less  exertion,  too,  on  the  part  of 
the  labourer.  There  is  hope,  however,  that  on  clay  soils  manual 
toil  will  be  superseded  by  the  use  of 

2.    The  Draining  Plough, 

But  for  the  American  Reapers,  Mr.  Fowler's  draining  plough* 
would  have  formed  the  most  remarkable  feature  in  the  agricultural 
department  of  the  Exhibition.  Wonderful  as  it  is  to  see  the  stand- 
ing wheat  shorn  levelly  low  by  a  pair  of  horses  walking  along  its 
edge,  it  is  hardly,  if  at  all,  less  wonderful,  nor  did  it  excite  less 
interest  or  surprise  among  the  crowd  of  spectators  when  the  trial 
was  made  at  this  place,  to  see  two  horses  at  work  by  the  side  of  a 
field,  on  a  capstan,  which,  by  an  invisible  wire-rope,  draws  towards 
itself  a  low  framework,  leaving  but  the  trace  of  a  narrow  slit  on 
the  surface.  If  you  pass,  however,  to  the  other  side  of  the  field, 
which  the  framework  has  quitted,  you  perceive  that  it  has  been 
dragging  after  it  a  strino^  of  pipes,  which,  still  following  the  plough's 
snout,  that  burrows  all  the  while  four  feet  below  ground,  twists 
itself  like  a  gigantic  red  worm  into  the  earth,  so  that  in  a  few 
minutes,  when  the  framework  has  reached  the  capstan,  the  string 
is  withdrawn  from  the  necklace,  and  you  are  assured  that  a  drain 
has  thus  been  invisibly  formed  under  your  feet.  The  jury  decided 
as  follows : — 

The  im[)lement  went  through  the  trial  very  well,  laying  in  the  tiles  with 
great  apparent  ease,  worked  by  two  horses,  with  a  capstan  which  was 
firmly  and  easily  fixed  into  the  ground,  and  afforded  a  firm  traction  to  the 
plough  by  means  of  a  wire  rope  and  pulley.  Progress  has  been  made,  since 
the  implement  was  exhibited  at  Exeter,  in  rendering  the  level  of  the  drains  in 
a  degree  indt»f>endent  of  the  level  of  the  surface ;   but  there  is  still  room  for 

♦  The  raichiiie  is  made  by  Messre.  Fowler  and  Fry,  TemplcTate,  Bristol. 
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further  improvement  in  givmg  to  the 
drain  a  nmform  incline. 

The  award,  therefore,  of  the  jniy 
was  honourable  mention.  Since 
that  trial  I  have  thought  it  right 
to  make  further  inquiry  into  the 
work  of  the  draining  plough.  In 
the  first  place,  the  trial  dnins  were 
opened  and  laid  bare  from  end  to 
end.  Straightness  is  of  conne  one 
requisite,  and  the  pipes  were  laid 
straight ;  closeness  of  contact  an- 
other, and  they  were  perfectly 
joined.  In  level,  the  point  on 
which  the  jury  doubted  Ae  per- 
fection of  the  work,  there  was 
some  deficiency,  which,  on  en- 
tirely flat  ground  such  as  this, 
was  a  decided  fault.  That  fault, 
however,  has  since  been  remedied 
"  for  clay  land  at  least  As  the 
,  plough  was  shown  last  year  at 
Exeter,  it  could  not  possibly  lay  a 
level  drain,  because,  its  under  and 
upper  parts  being  fixed  at  an  un- 
varying distance,  any  unevenness 
'  of  an  undulatory  surface  must  be 
faithfully  copied  by  an  undulating 
drain  below.  This  year  the  two 
parts  were  so  connected  that  the 
workman,  by  turning  a  screw,  can 
raise  or  lower  the  underground 
snout  which  burrows  out  the  drain. 
But  at  the  trial  the  use  of  this 
screw  depended  on  the  workman's 
judgment,  which  cannot  give  the 
drain  absolute  accuracy.  A  ba- 
lanced level,  however  has  now 
been  added  to  the  ploogb,  by 
which  the  changes  of  surface  are 
made  plain  to  his  eye.  Other  im- 
provements have  also  been  made 
in  the  implement  The  horse- 
power required  has  been  reduced 
by  a  fourth,  and  the  windlass  at 
which  the  horses  work  need  now 


on  Agricultural  linplemeiits.  641 

be  shifted  only  once  in  the  day.  As  to  the  economy  of  using 
the  draining  plough,  it  is  too  expensive  to  purchase,  unless  for 
a  large  landowner,  but  it  may  be  hired  by  the  year  or  the 
month.  Its  inventor  is  also  ready  to  execute  work  at  his  own 
risk  by  contract,  at  a  saving  of  from  one-third  to  two-thirds  on 
hand-labour,  the  greater  the  depth  the  greater  being  the  saving. 
I  have  only  seen  the  actual  cost  of  two  drainages  that  have  been 
made  by  this  plough.  They  were  both  without  tiles  and  shallow, 
being  only  2i  feet  deep.  Taking  the  highest  of  them,  and  adding 
the  cost  of  tiles,  the  price  of  tile-draining  land  at  that  depth,  and 
at  33  feet  apart,  would  be  14^.  only  for  work,  and  with  l|-inch 
pqies,  at  15^.  per  1000, 18s.  9rf.  for  tiles — all  together  IZ.  3«.  9</., 
including  horses  and  hire  of  machine.  The  plough  goes  as  well, 
however,  at  a  depth  of  4  feet,  nor  could  the  additional  cost  be 
material.     The  plough  has  worked  on  the  following  farms  : — 

. ,  *:  Deptli. 

Acres.  ft.    in. 

Mr.  Fowler,  Melksham       .         .         .14  2    6  with  pipes. 

Mr.  Newman,  do 10  2    0      do. 

Bfr.  Blandford,  near  do.      ...      30  36      do. 

Mr.  Purch,  Down  Ampney  .         .  100  withoat  pipes. 

Mr.  Hall,  Brentwood.         -         .  200  2    6    with  and  withoat 

„    Wormwood  Scrubbs     •         .       40  from  2  ft.  to  4  ft.,  with  tiles. 

Mr.  Harris,  Darlington       .         .         •  now  working  3    6 

In  clay  subsoils,  with  a  gentle  fall^  the  success  of  this  new  im- 
plement seems  to  be  beyond  doubt,  and  in  all  circumstances  the 
inventor  is  ready  to  undertake  the  risk  of  the  execution. 

In  now  closing  this  Report,  I  shall  be  permitted  to  say  that, 
although  it  is  impossible  adequately  to  value  any  productive  ma- 
chinery without  detailing  its  objects  and  estimating  its  power  to 
diminish  human  toil,  or  to  increase  the  results  of  that  toil,  I 
could  not  have  ventured  to  enter  so  far  into  the  practice  of  hus- 
bandry, but  for  the  interest  your  Royal  Highness  has  long  taken 
in  these  pursuits,  and,  above  all,  from  the  high  concern  enter- 
tained by  you  in  the  welfare  of  that  important  class  among  her 
Majesty's  subjects  to  whom  agriculture  affords  the  mealns  not  of 
harmless  or  useful  amusement  merely,  but  of  anxious  subsistence, 
not  unaccompanied  now  with  serious  misgiving.  A  sure  con- 
viction, founded  on  no  short  experience,  that  those  new  im» 
plements  which  in  the  great  Exhibition  afforded  not  the  least 
conspicuous  testimony  to  the  advance  of  English  skill  in 
devising  mechanical  means  for  the  abridgment  of  labour,  can 
practically  afford  to  the  English  farmer,  if  rightly  understood, 
important,  easy,  and  immediate  assistance,  has  emboldened  me 
to  pursue  the  necessary  chain  of  evidence  with,  I  fear,  tedious 
minuteness  ;  but  that  minuteness  will,  I  trust,  be  excused,  if  it 
shall  have  established  any  definite  truths,  which,  as.  affecti]^  the 
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prosperity  of  so  important  a  body  of  men,  may  be  tbonght  in 
some  degree  to  claim  even  national  importance,  and  the  claim 
alone  will,  I  well  know,  have  secured  your  Royal  Highnets's 
indulgent  attention. 

It  seems  proved  then,  that  within  the  last  twelve  years,  since 
annual  country  shows  of  implements  were  established  by  Lord 
Spencer,  Mr.  Handley,  and  others  yet  living,  old  implements  have 
been  improved,  and  new  ones  devised,  whose  performances  stand 
the  necessary  inquiry  as  to  the  amount  of  saving  they  can  effect 
To  ascertain  that  amomit  precisely  is  difficult ;  but,  looking 
through  the  successive  stages  of  management,  and  seeing  that  the 
owner  of  a  stock-farm  is  enabled  in  the  preparation  of  his  land, 
by  using  lighter  ploughs,  to  cast  off  one  horse  in  three,  and 
by  adopting  other  simple  tools  to  dispense  altogether  with  a 
great  part  of  his  ploughing — ^that  in  the  culture  of  crops  by  the 
various  drills  horse-labour  can  be  partly  reduced,  the  seed  other- 
wise wanted  partly  saved,  or  the  use  of  manvures  greatly  econo- 
mised, while  the  horse-hoe  replaces  the  hoe  at  one-hd[f  the  expense 
— that  at  harvest  the  American  Reapers  can  effect  thirty  men's 
work,  while  the  Scotch  cart  replaces  the  old  English  waggcm.with 
exactly  half  the  number  of  horses — that  in  preparing  com  for 
man's  food  the  steam  threshing  machine  saves  two-thirds  of  our 
former  expense — and  in  preparing  food  for  stock,  the  turnip- 
cutter,  at  an  outlay  of  1«.,  adds  8^.  a-head  in  one  winter  to  the 
value  of  sheep — lastly,  that,  in  the  indispensable  but  costly  operar 
tion  of  draining,  the  materials  have  been  reduced  from  80«.  to 
15^. — to  one-fifth,  namely,  of  their  former  cost ;  it  seems  to  be 
proved  that  the  efforts  of  i^ricultural  mechanists  have  been  so  fiar 
successful,  as  in  all  these  main  branches  of  farming  labour,  taken 
together^  to  effect  a  saving^  on  aatgoingsy  of  little  less  than  one  half* 

This  saving  of  labour  or  expense,  though  large  for  land — ^a 
material  certainly  very  intractable — ^is  small  as  compared  with  the 
saving  effected  in  the  weaving  of  calico  or  the  knitting  of  stodk- 
ings.  But  it  is  important  to  observe,  on  the  other  hand,  that  the 
cost  of  the  means  which  produce  the  saving  is  comparatiyely 
insignificant.  When  the  distaff  and  knitting-needle  were  abo- 
lished, huge  factories  had  to  be  built,  and  filled  with  intricate 
clockwork  of  spinning-jennies  and  looms,  costing  thousands  of 
pounds.  In  agriculture  we  buy  a  few  simple  durable  tools ;  and 
it  is  evident  that  a  farmer  setting  up  now  in  business,  who,  instead 
of  the  old  waggons  with  three  horses  each,  should  buy  one-borse 

*  As  mere  reasoning  seldom  carries  conviction,  I  may  be  penidtted  to  menlioD 
that,  whereas  in  estimates  by  excellent  fimners  12  horses  are  still  asBimied  to  be 
nec^sary  for  a  farm  of  400  acres,  though  with  improved  fiurming,  I  find  now  that 
I  can  work  460  acres  of  a  mixed  farm  with  8  horses,  which  are  by  no  means  oon- 
fined  to  the  work  of  the  farm. — Ph.  P. 
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carts,  and  the  smaller  number  of  horses  required  by  such  carts 
and  by  other  improved  machinery,  would  find  that,  without  any 
increase  of  outlay  whatever  beyond  the  old  scale,  he  could  acquire 
all  requisite  modem  machinery,  with  one  exception,  indeed — the 
steam-engine,  but  the  steam-engine  is  often  hired.  It  is  there- 
fore also  demonstrated  that  the  new  agricultural  machines  have^ 
with  reference  to  the  amount  of  saving  produced  by  them^  the  merit 
tfvery  great  cheapness. 

There  is  a  further  effect  of  machinery  upon  agriculture  which 
has  hitherto  been  overlooked.  The  main  difficulty  of  farming 
has  always  lain  in  its  uncertainty.  Though  machinery  has  not 
altogether  cured,  it  certainly  has  much  mitigated,  this  evil.  On 
ondrained  clays  a  wet  winter  may  destroy  half  the  yield  of  the 
wheat.  On  the  same  land  drained,  the  wheat  may  escape  altoge- 
ther ynhurt,  and  you  may  also  plough  heavy  land  in  wet  weather 
when  drained,  though  you  could  not  before.  Upon  any  land 
wheat  may  suffer  in  winter,  but  in  spring  the  presser  settles  it  in  its 
bed,  and  the  manure  distributor  with  a  cheap  sprinkling  restores 
it  to  vigour.  In  sowing  barley  earliness  may  save  the  crop ;  but 
the  ground  is  often  too  cloddy,  though  the  season  is  wearing  away, 
and  May-drought  approaching.  This  cloddiness  may  be  pre- 
vented, as  has  been  said,  by  the  paring  plough,  or,  if  it  could  not 
be  prevented,  may  be  remedied  by  the  clod-crusher,  or  Nor- 
wegian harrow  ;  and  besides  these  implements,  the  cultivator  does 
the  plough's  work  in  one-fourth  of  the  former  time,  thus  enabling 
the  farmer  to  profit  by  the  auspicious  hour  of  seed-time.  And 
so  too  with  the  turnip  :  the  land,  being  prepared  for  it  in  the  pre- 
vious autumn  and  winter,  is  moist  to  receive  the  seed  ;  the  dry 
drill,  supplying  it  with  superphosphate,  saves  it  almost  certainly 
from  the  fly  ;  or  yet  more,  the  water-drill,  anticipating  the  clouds, 
makes  its  seed-time  independent  of  weather,  while  the  horse-hoe 
afterwards  preserves  it  from  neglect  in  the  busiest  harvest-time. 
Again,  while  machinery  remedies  the  absence,  it  also  guards 
against  the  inconvenient  arrival  of  rain,  by  making  our  bay  and 
now  even  reaping  our  com  while  the  sun  shines.  It  may  be 
further  said  then,  that  machinery  has  given  to  farming  what  it 
most  uHiTitedj  not  absolute^  indeed^  but  comparative  certainty. 

I  wish  I  could  add  that  the  use  of  machinery  has  advanced  as 
rapidly  as  its  improvement  Still  it  has  advanced  greatly,  as  is 
sbown  by  the  increase  not  only  of  implements  but  of  eminent  im- 
plement-makers, and  the  sale  has  never  been  so  great  as  it  has 
been  this  year.  Yet  even  the  best  new  machines  are  not  yet 
adopted  into  general  use.  This  incomplete  progress  may,  how- 
ever, easily  be  accounted  for.  The  farmer,  whose  life  is  secluded, 
has  little  oportunity  of  seeing  them,  and  it  is  remarkable 
that  nearly   all   our  first  implement   makers   live   on   the  east 
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side  of  England,  in  those  four  counties  from  which  the  other  great 
improvements  of  agriculture  hare  also  proceeded.  For  threshing- 
machines  again,  though  universal,  until  very  lately  no  record  of 
their  work  has  heen  published,  so  that  a  farmer  in  one  county, 
threshing  13  quarters  only  a  day,  could  not  possibly  ascertain 
that  in  another  county  three  times  that  amount  was  the  proper 
work  of  a  day. 

But  it  must  be  further  admitted,  that  few  even  of  our  best 
farmers,  though  they  may  possess  the  new  implements,  carry  their 
use  thoroughly  out.  It  seems  evident  that  the  new  implements 
require  a  new  system.  As  yet  many  farmers  use  the  drill  and 
do  not  use  the  horse-hoe  afterwards,  the  use  of  which  is  pointed  out 
by  the  drill,  while  most  farmers  still  use  the  plough  previously, 
which  the  drill  may  have  rendered  superfluous.  It  is  of  course 
very  difficult  to  give  up  old  practices,  but  the  result  of  the  whole 
inquiry  into  agricultural  machinery  appears  to  be  this, — ^that, 
inasmuch  as  the  new  machinery  effects  a  great  saving  of  labour, 
and  is  also  exceedingly  inexpensive,  giving  also  moderate  certainty 
to  a  business  proverbial  for  its  precariousness,  farmers  ought 
no  longer  to  bind  themselves  down  by  ancient  customs  in  hus- 
bandry, but  should  consider  at  once  how  these  practices  may  be 
reformed  altogether,  in  order  thoroughly  to  carry  out  the  advan- 
tages of  modern  mechanics.  They  should  look  as  much  to  a  shed 
furnished  with  suitable  implements  as  to  their  stables,  remem- 
bering that  the  best  of  these  implements,  though  it  cost  as  much 
as  a  horse,  may  take  the  place  of  a  horse,  and,  furthermore,  when 
once  purchased  does  not,  like  the  horse,  entail  a  weekly  expense 
afterwards.  That  this  extension  as  well  as  improvement  will 
come  to  pass  in  the  mechanics  of  husbandry  there  is  no  reason  to 
doubt,  nor  that  both  have  been  accelerated  by  the  opportunity  for 
careful  study  of  agricultural  implements  which  has  been  afforded 
during  five  months  through  their  exhibition,  under  your  Royal 
Highness's  auspices,  among  all  the  other  products  of  human 
industry. 

Appendix  to  Implement  Report. 
Account  of  a  subsequent  Trial  of  the  American  Reapers. 

By  H.  S,  Thompson. 

Reapmg-tnachines, — After  the  trials  at  Pusey,  the  proprietors  of  M'Cor- 
mick*8  reaping-machine  challenged  all  other  implement  makers  to  produce 
one  of  equal  merit,  and  great  interest  was  excited  in  the  North  Riding  of 
Yorkshire  when  it  was  known  that  Messrs.  Dcane,  Dray,  and  Co.,  the  par- 
chasers  oF  Ilussey's  reaping-machine,  had  accepted  the  challenge,  and  that 
the  trial  was  to  come  off  near  Guisborough,  at  the  annual  meeting  of  the 
Cleveland  Agricultural  Society.  Under  the  auspices  of  this  Society  a  jury  of 
twelve  practical  farmers  was  appointed  to  give  the  two  machines  a  (ml  and 
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&ir  trial,  and  to  deliver  their  verdict  on  the  following  points,  which  had  been 
previously  drawn  up  in  writing,  and  approved  by  the  competing  parties,  as 
being  proper  tests  of  the  value  of  such  implements.  The  jury  were  called 
upon  to  decide  which  machine — 

1.  Cut  the  com  in  the  best  manner. 

2.  Caused  the  least  waste. 

3.  Did  the  most  work  in  a  given  time. 

4.  Left  the  corn  in  the  best  order  for  gathering  and  binding. 

5.  Was  best  adapted  for  ridge  and  furrow. 

6.  Was  the  least  liable  to  get  out  of  repair. 

7.  At  first  cost  was  less  price. 

8.  Required  the  least  amount  of  horse  labour. 

9.  Required  the  least  amount  of  manual  labour. 

The  machine  which  was  found  by  a  majority  of  the  jury  to  excel  in  the 
greater  number  of  the  above  points  was  to  be  pronounced  the  best  imple- 
ment. 

The  trial  was  fixed  for  Thursday,  the  25th  of  September ;  and  as  foreman 
of  the  jury  I  was  present  on  that  day.  The  weather  was,  however,  very 
unfavourable ;  a  severe  storm  of  rain  and  wind  set  in  just  as  the  trial  com- 
menced, and,  though  both  machines  were  worked  for  a  short  time,  no 
decisive  opinion  could  be  formed  of  their  respective  merits.  The  trial 
was  therefore  postponed  till  the  following  Saturday,  and,  being  unable  to 
attend  on  that  day,  the  Rev.  W.  Wharton,  of  Harningham,  kindly  con- 
sented to  take  my  place.  The  two  machines  were  again  tried  on  Saturday, 
September  27,  on  wheat  and  barley.  Both  made  good  work  when  the  com 
was  standing  or  laid  towards  the  machine,  but  when^  cutting  across  the  lay 
of  the  straw,  Hussey's  had  a  decided  advantage.  The  report  of  the  jury  is 
as  follows : — 

**  The  jury  regret  exceedingly  the  most  unfavourable  state  of  the  weather 
on  the  days  of  trial  (a  perfect  hurricane  raging  the  whole  of  the  first  day), 
and  their  consequent  inability  to  make  so  full  and  satisfactory  a  trial  as  they 
could  have  wished.  The  machines  were  tested  on  a  crop  of  wheat,  com- 
puted at  25  bushels  per  acre,*  very  much  laid ;  and  on  barley  at  25  bushels 
per  acre,  very  short  in  the  straw,  and  if  possible  more  laid  than  the  wheat. 
The  jury,  taking  the  difierent  points  submitted  to  their  consideration, 
express— 

**  1.  Their  unanimous  opinion  that  Mr.  Hussey*s  machine,  as  exhibited 
by  Messrs.  William  Dray  and  Co.,  cut  the  corn  in  the  best  manner,  especially 
across  ridge  and  furrow,  and  when  the  machine  was  working  in  the  direction 
the  com  laid. 

**  2.  By  a  majority  of  eleven  to  one,  that  Mr.  Hussey's  machine  caused  the 
least  waste. 

'*  3.  Taking  the  breadth  of  the  two  machines  into  consideration,  that  Mr. 
Uussey*s  did  most  work. 

**4.  That  Mr.  Hussey*s  machine  leaves  the  cut  com  in  the  best  order  for 
gathering  and  binding.  This  question  was  submitted  to  the  labourers  em- 
ployed on  the  occasion,  and  decided  by  them,  as  above,  by  a  majority  of  6 
to  4. 

'*  5.  Their  unanimous  opinion  that  Mr.  Hussey's  machine  is  best  adapted 
for  ridge  and  furrow. 

**  6.  This  question  was  referred  by  the  jury  to  Mr.  Robinson,  foreman  to 
Messrs.  Bellerby,  of  York,  a  practical  mechanic  of  acknowledged  ability, 
whose  report  is  appended  below. 

**  7.  That  Mr.  Hussev's  machine  at  first  cost  is  less  price. 

**  8,  9.  The  jury  decline  to  express  a  decided  opinion  on  these  points  in 
consequence  of  the  state  of  the  weather. 
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The  extent  of  interruption  that  would  occur  would  of  course  vary  according  to 
the  state  of  the  crop.  In  some  cases  it  will  probably  be  found  advisable  to 
eat  one  way  only  and  return  empty,  in  others  to  cut  round  a  field,  whilst  a 
third  method,  which  would  probably  be  more  generally  applicable  than  either 
of  the  other  two,  would  be  to  set  out  the  field  m  breaks  in  the  same  way  that 
broad  flat  lands  are  set  out  for  ploughing,  and  to  work  the  machine  as  a  plough 
would  be  worked,  down  one  side  of  uie  breaJc,  and  up  the  other.  But  in 
whatever  way  it  may  be  worked  it  will  be  easy  for  any  one  to  calculate  the 
nte  at  which  he  is  getting  through  his  work  if  he  bear  in  mind  that  when  his 
horses  are  walking  two  miles  an  hour  he  is  cutting  at  the  rate  of  an  acre  in  55 
nunates,  and  he  must  make  his  own  additions  and  subtractions  for  stoppages  or 
increased  pace.  During  the  trial  at  Barnard  Castie,  Mr.  Fawcitt,  tne  tenant 
farmer  who  had  worked  Hussey's  machine  for  some  days  on  his  own  farm,  was 
requested  to  take  sole  charge  of  it  for  a  time,  which  he  was  kind  enough  to 
do,  and  it  was  highly  satisfactory  to  the  agriculturists  present  to  observe  that 
he  cleared  the  corn  off  the  stage  with  great  facility,  and  that  the  work  was  done 
with  quite  as  great  precision  as  when  Mr.  Hussey  himself  had  charge  of  the 
machine. 

After  witnessing  the  above  trials  the  practical  men  present  were  generally 
convinced  that  both  Hussey's  and  M|.^Cormick's  machmes  were  well  adapted 
for  English  husbandry,  and  that  to  work  them  successfully  no  such  skill  or 
knowledge  of  machinery  was  required  as  to  make  them  unfit  for  general  use. 
M'Cormick's  machine,  as  at  present  adjusted,  cuts  too  high,  but  this  may  be 
remedied  by  introducing  the  {)ower  of  raising  or  lowering  the  axle  according 
to  the  nature  of  the  work.  The  main  difference  between  the  working  of  the 
two  machines  is,  that  one  delivers  the  com  at  the  side,  the  other  at  the  end  ; 
and  as  this  is  a  point  of  importance,  and  arises  from  the  difference  in  the  cutting 
principles  introduced  into  the  two  machines,  it  is  necessary  to  explain  the  point 
somewhat  in  detail.  In  M*Cormick's  machine  the  cutting  surface  consists  of 
a  long  serrated  knife  (or  series  of  knives),  whose  edge  forms  a  straight  line  at 
right  angles  to  the  line  of  draught,  so  that  it  directiy  meets  the  crop  to  be  cut, 
and  requires  a  certain  amount  of  resistance  in  the  com  itself;  otherwise  it 
will  press  it  down  and  pass  over  it.  Whero  the  com  has  a  decided  lean  in 
one  direction,  this  machine,  if  worked  against  the  lay  of  the  straw,  meets  with 
the  requisite  resistance,  and  cuts  it  extremely  well ;  but  where  the  com  is 
upright,  it  is  necessary  to  use  artificial  means  to  keep  the  com  up  to  the  cutting 
knives  whilst  it  is  sawing  through  it.  This  is  accomplished  by  means  of  the 
revolving  vanes  or  fanners,  which  bend  the  com  towards  the  knife,  and  in  this 
way  a  standing  crop  also  is  well  cut. 

In  Hussey's  macnine  the  cutting  surface  consists  of  a  number  of  small  knives, 
in  shape  bearing  considerable  resemblance  to  the  heads  of  arrows  or  javelins. 
These  knives  pass  rapidly  backwards  and  forwards  between  projecting  bosses 
•f  similar  shape,  which  act  as  sheaths  to  the  knives  when  at  rest,  and  as  sta;^8 
to  the  com  when  at  work.  The  cutting  action  of  these  knives  resembles  in 
appearance  the  action  of  shears,  but  when  closely  examined  it  approaches  mora 
nearly  to  the  principle  commonly  used  in  chaff-cutters,  where  a  sharp  knife 
passes  close  to  a  metal  plate,  the  knife  being  so  arranged  as  to  have  a  drawing 
cut,  and  the  metal  plate  giving  the  requisite  stifiness  to  the  straw  or  other 
material  operated  on.  It  will  thus  be  seen  that  this  machine  does  not  require 
any  firmness  in  the  substance  to  be  cut,  but  anything  which  gets  between  the 
projecting  bosses  must  be  cut  by  the  knives,  whether  it  he  stiff  like  straw,  or 
yielding  like  clover  or  grass,  the  requisite  support  being  given  by  the  edge  of 
the  boss  against  which  the  straw  or  grass  is  pressed  by  the  rotuming  knife. 

It  has  already  been  stated  that  M^Cormick's  machine  makes  good  work  when 
the  com  is  either  upright  or  leaning  towards  it,  and  if  Hussey's  were  not 
intended  to  do  more  than  thb  there  would  be  no  impediment  in  the  way  of  his 
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delivering  the  corn  at  the  side  ;  in  fact  he  has  an  addidonal  board  to  put  on 
for  this  purpose.  Mr.  Hussey,  however,  aims  at  cutting  com  in  almost  every 
position,  and  for  this  purpose  he  employs  a  rake  of  peculiar  form,  which 
18  used  by  the  man  on  the  machine  to  raise  the  com  when  laid  in  such  a  position 
that  the  machine  would  be  liable  to  pass  over  it,  and,  as  has  been  already  shown, 
when  once  between  the  knives  it  is  sure  of  being  cut.  This  rake,  though 
adapted  for  the  double  purpose  of  raising  the  com  to  the  knife  and  delivering 
it  at  the  back,  could  not  be  used  for  delivery  at  the  side.  If,  therefore,  it  be 
wished  to  retain  the  power  of  raising  with  the  rake  such  com  as  is  twisted 
about  or  laid  in  an  awkward  position,  and  also  to  have  the  com  delivered  at  the 
side,  it  would  be  necessary  to  have  two  men  on  the  machine,  each  provided 
with  a  rake  for  his  own  peculiar  work.  As  this  causes  some  additional  expense, 
it  becomes  necessary  to  inquire  whether  the  advantages  contemplated  by  this 
arrangement  are  of  sufficient  importance  to  justify  it.  On  this  pioint  there  will 
probably  be  some  difference  of  opinion.  Mr.  Fawcitt,  who  worked  the  machine 
on  his  farm  for  a  week  or  ten  days,  fpund  no  inconvenience  from  the  delivery 
behind,  but  in  those  parts  of  the  country  where  barley  and  oats  are  not  con- 
sidered worth  tying  up,  but  are  carted  and  stacked  like  hay  or  straw,  it  would 
be  quite  necessary  to  have  those  crops  at  least  delivered  at  the  side.  Thb 
may  be  done  without  an  additional  hand,  if  the  rake  be  dispensed  with  which 
lifts  and  gathers  the  com  to  the  knives. 

The  final  question,  therefore,  to  decide  is,  what  advantage  is  obtained  by 
this  lifting  process.  Here  again  some  difference  of  opinion  may  be  anticipated. 
Those  who  grow  light  crops  of  com  would  probably  derive  little  benefit  from 
it  except  in  unusually  stormy  seasons ;  but  those  who  are  fortunate  enough  to 
have  heavy  ones,  know  that  it  is  unusual  to  have  their  com  either  wholly 
standing  or  uniformly  leaning  one  way,  but  that  patches  of  greater  or  less 
extent,  according  to  the  season,  are  to  be  met  with  where  the  com  may  be  said 
to  be  laid  in  all  directions.  These  patches  it  would  be  highly  inconvenient  to 
leave  uncut,  as  it  would  necessitate  making  circuits  round  patches  of  all  shapes  and 
sizes,  which  would  militate  greatly  against  that  regularity  and  despatch  wh|ch 
is  so  essential  in  a  harvest-field.  It  would  be  equally  disagreeable  to^'pass  over 
these  patches,  cutting  some  of  the  com,  taking  on  the  heads  of  more,  and 
tramphng  the  rcmsunder  under  foot.  It  is  therefore  clear  that  those  who  erow 
good  crops  would  employ  the  scythe  in  preference  to  the  reapin^macnine, 
unless  it  were  capable  of  coping  with  difficulties  of  this  kind^  There  are 
doubtless  cases  wnere  com  is  laid  so  flat  that  no  machine  could  be  expected 
to  cut  it,  and  where  even  skilful  mowers  could  not  avoid  making  great  waste, 
but  under  ordinary  circumstances,  on  arriving  at  a  patch  of  laid  and  twisted 
corn,  Hussey*s  rake,  properly  applied,  raises  the  com  sufficiently  to  enable  the 
knives  to  lay  hold  of  it.  In  this  respect  the  plan  adopted  by  Hussey  is  superior 
to  that  of  M'Cormick,  as  when  com  is  much  laid  the  fanners  of  the  latter 
machine  do  not  touch  it,  and  yet  from  their  position  they  prevent  tho  nke 
being  used.  On  tho  whole,  Hussey's  machine  seems  best  adapted  to  cut  com 
under  a  variety  of  circumstances,  or,  in  ordinary  phraseology,  to  take  it  as  it 
comes.  It  must,  however,  be  left  for  further  experience  to  decide  whether 
each  machine  may  not  have  its  own  peculiar  excellences,  and  consequently  its 
own  sphere  of  usefulness. 

H.  S.  Thompsok. 

Moat  Hallf  October  28. 
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1.   PKEPABATION  OF  LAin>. 


£.    $.    d. 


1.  Subsoil  Plough     .     . 

•  Bentall  . 

.     .     .  nr,  McMon, 

— - 

2.  Two-HoBSE  Ploughs   . 

.  Ball  .     . 

•     .     •  nr,  Kettering 

.     4    4 

0 

- 

Busby  .  . 

.  Bedale     .     . 

.     4    7 

6 

m                    « 

Howard  . 

,     .     ,  Bedford  .     . 

.     4    0 

0 

Deltouche 

.     .      .  Belgium, 

mmm^ 

Odeurs   . 

.     .      .  Belgium. 

•_ 

Talbot    .     . 

.  France, 

_ 

Jenken  .     , 

,     •     .  Holland, 

_ 

Prouty   . 

,     .      .   United  States, 



FouE-HoRSE  Ploughs  . 

.  Busby    , 

.  Bedale     . 

.     4  10 

0 

Hensman     . 

.     •    Wobum  , 

.     4    6 

0 

Howard .     . 

.  Bedford  . 

.     4  11 

6 

3.  Habrows — ^Expanding 

.  Coleman 

.     .   Chdmsford    , 

.     4    0 

0 

Howard  .     . 

.  Bedford  .     , 

.     4  11 

6 

„           Light  .     . 

.  Williams 

.  Bedford  .     . 

.     4    4 

0 

„           Heavy  .     . 

".  Williams 

,     .      .  Bedford  .     . 

.50 

0 

4.  CCLTrvATofes — Wide  . 

.  Coleman 

.     .   Chelmsford    . 

.  13    0 

0 

• 

Bansome  and  May  .  Ipaioich  .     . 

.  18  18 

0 

„          •       Narrow 

•  Bentall  .     . 

.     •  nr,  Maldon  , 

.     6    6 

0 

5.  RoTJiKR 

.  De  Claes 

.     .  Belgium, 

... 

6.  Clodcrushee    •     . 

.  Crosskill 

•     ;  Beverley .     ,^ 

.  16  10 

0 

Gibson    .     . 

•     .  Newcastle^an^T 

.     15  10 

0 

Norwegian  Harrow    . 

.  Crosskill 

,     .  Beverley  .     . 

.  13    0 

0 

2.   OITLTIVATION 

OF  OBOPS. 

I.  Ribbing  Corn-Drill    . 

.  Busby    .     . 

.     .  Bedale     .     . 

.  18  18 

0 

Small  Corn-Drill.     . 

.  De  Claes 

.     .  Belgium, 

.^ 

General-purpose  DRUiL 

•  Garrett  .     . 

.     .  ^aacmundham 

.  35  12 

6 

Turnip-Drill  ON  the  Flat  Garrett  .     . 

.     •  Saxmundham 

.  23  10 

0 

Hand-Drill  for  Seeds 

•  Garrett  •     . 

.     •  SaacmundJiam 

.     5    5 

d 

Ck)RN  AND  Seed  Drill. 

•  Hensman     • 

,     •    Wobum  .     • 

.  22    0 

0 

Corn  and  Seed  Drill. 

.  Hornsby 

.     .   Orantham     • 

.  31  10 

0 

Drop-Drill.     .     .     • 

.  Hornsby 

.     .   Grantham     . 

.  24    0 

0 

Turnip  Drill  on  Ridge 

*  Hornsby 

•     •   Grantham     . 

.  24    0 

0 

Corn  Distributor  .     • 

«  lUnsome  and 

May  .  Ipswich  . 

.  31  10 

0 

Water  Drill  .     .     . 

.  Reeves    .     . 

.     •  nr,  Westhury 

.  25    0 

0 
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2.   CULTIVATION   OP   C?EOPS-<»»«««««.  £.«.</ 

2.  ToPDRESSEB Dr.  Newington  •   •  Eastings,  — 

.    Reeves wr.  Westbury  •   , 

.    Busby Bedale     •   •   •   . 

.    Comins South  MdUon  •   • 

.    Grarrett Saacmundham,   • 


16  0 

0 

2  10 

0 

3  0 

0 

15  0 

0 

25  0 

0 

7  0 

0 

6  15 

0 

14  14 

0 

12  10 

0 

12  10 

0 

14  0 

0 

Liquid-manure  Cart 

3.  HoRSEHOE — Narrow 
„  Narrow 

„  Wide     . 

3.   HASVESTINa  OF   OBOPS. 

1.  Reaper M'Cormick     .   .   .  United  Stcttes .   • 

Burgess  and  Key, 
London, 

2.  Horbe-Rake Howard Bedford  . 

Smith Stamford 

3.  Haymaker Smith Stamford 

4.  One-Horse  Carts      .   .   .    Busby Bedale     . 

Crosskill     ....  Beverley  • 

Crowley Newport  PagneU 

Gray Uddingstane,  N.B.  12  12 

4.   PBEPABATION   FOB   MABSET. 

1.  Moveable  Steam-engines    Barrett  and  Exall, 

4-hor3e    ....  Reading  .   .   • 

Garrett,  5-hor8e  .  Ch'antham  .  • 
Homsby,  6-horse  .  Saxmundham. 
Tuxford,  6-horse    .  Boston     .   .   • 

2.  Threshing  Machines   .   .    Hensman    ....  Wohum  .   ,   . 

Hobnes Norwich  .   .   . 

Garrett Saxmutidham  • 

3.  Corn-Dresser Homsby      ....  Grantham 

4.  Corn-Cleaner Vachon France, 

5.   PBEPABATION   OF   FOOD   FOB   STOCK. 

1.  Chaff-Cutters     ....    Comes nr,  Nantwich,  . 

Garrett    .....  Saxmundham.  • 

Smith  and  Co.    .   .  Stamford    .   .  . 

2.  Turnip-Cutters    ....    Burgess  and  Key    {^^X(wl^^^  ^'* 

Samuelson  .   .   •   •  Banbury     •   •   . 

3.  Cake-Bruisers Homsby Orantham  .   •  • 

Nicholson    ....  Newark-on^Trent 

4.  Linseed  &  Corn  Crushers  Barrett  and  Exall  .  Beading  .... 

Stanley  .   .   .   ,   ,  Peterborough  .   . 

5.  Meal  Mills,  American    .    Crosskill Beverley  . 

Hiirwood     ....  Ipsvnch  . 

6.  Gorse-bruiser Burrell Thetford  . 


•  • 


•   • 


167  0 

0 

195  0 

0 

205  0 

0 

205  0 

0 

195  0 

0 

68  0 

0 

56  0 

0 

60  0 

0 

13  10 

0 

14  0 

0 

14  0 

0 

14  0 

0 

5  0 

0 

5  0 

0 

5  6 

0 

5  5 

0 

6  6 

0 

12  0 

0 

28  0 

0 

21  0 

0 

27  10 

0 
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6.   MZSOELLANEOUS. 

Cburnb — American     •    .   .   •  Burgess  and  Key   .  London    .  •   .   .  1  17    6 

„          Belgian Du  Chdne  ....  Belgium,  — 

9,          French Lavoisie  •   •   •   •  •  IVance,  — 

„          English Wilkinson  ....  309,  Oxford  St..  200 

Dtnamoheteb Bentall nr.  Mcddan.  — 

7.   DBAZNINa. 

TiiiE-MACHiNEs Clayton Dorset  Sq,  ,   .   .     25    0    0 

Scragg Tarporley    ...     30    0    0 

Whitehead  •  .   .   .  Preston    .   .  •   .     21    0    0 

HONOUBABLE   MENTION. 
Draining  Plough Fowler    .....  MeUcsham   ...  150    0    0 

00X7N0IL   MEDALS. 

Bushy. 

Crosskill. 

Garrett. 

Homshy. 

M*Cormick. 

N.B.  The  names  of  the  Manufacturers  are  placed  under  each  head  alphahetically. 

As  the  various  Machines  of  the  same  denomination  are  of  different  sizes,  and 
mclude  often  a  different  amoimt  of  extras,  the  prices  stated  are  merely  approxima^ 
tive,  and  cannot  be  taken  as  a  standard  for  decision  by  purchasers. 
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THE  EARL  OF  DUCIE. 


V^tniUti. 


Acland,  Sir  Tbomaa  Dyke,  Bart.,  M.P. 

Biaybrooke,  Lord 

Cballoner,  Colonel 

CliTc,  Hon.  Robert  Henry,  M.P. 

Graham,  Rt.  Hon.  Sir  Jas.,  Bart.,  M.P. 

Neeld,  Joseph,  M.P. 


Portman,  Lord 
Pusey,  Philip,  M.P. 
Richmond,  Duke  of 
Rutland,  Duke  of 
Spencer,  Earl 
Sutherland,  Duke  of 


Vitt'T^xtiitStxM. 


Barker,  Thomas  Raymond 
Chichester,  Earl  of 
Downshire,  Marquis  of 
Dacie,  Earl  of 
%mont.  Earl  of 
Szeter,  Marquis  of 

Adiburton,  Lord 

Austen,  Colonel 

Bamett,  Charles 

Bcasley,  John 

Bennett,  Samuel 

Berners,  Lord 

BUnsbard,  Henry 

Bramston,  Thomas  William,  M.P. 

Bhuidreth,  Humphrey 

Borke,  John  French 

Camoys,  Lord 

GsTendish,  William  George,  M.P. 

Childers,  John  Walbanke,  M.P. 

Denison,  John  Evelyn,  M.P. 

Drace,  Samuel 

Foley,  John  HodgetU  H.,  M.P. 

Ganett,  Richard 

Gibbs,  B.  T.  Brandreth 

Gnuitham,  Stephen 

Hamcmd,  Anthony 

Hobbs,  William  Fisher 

Hodges,  Thomas  Law,  M.P. 

Homsby,  Richard 

Hudson,  John 

Johnstone,  Sir  John  V,  B.,  Bart,  MP. 


Fitiwilliam,  Eail 

Gooch,  Sir  Thos.  Sherlock,  Bart. 

Hardwicke,  Earl  of 

Hill,  Viscount 

Wellington,  Duke  of 

Yarhorough,  Earl  of  .  . 

txi  of  Counctl. 

Jonas,  Samuel 

Kinder,  John 

Lawes,  John  Bonnet 

Lemon,  Sir  Charles,  Bart.,  M.P. 

Miles,  Wflliam,  M.P. 

Milward,  Richard 

Pendarves,  E.  W.  Wynne,  M.P. 

Price,  Sir  Robert,  Bart,  M.P. 

Ridley,  Sir  Matthew  White,  Bart. 

Seweli,  Profinsor 

Shaw,  William  ^ 

Shaw,  William,  junior 

Shelley,  John  Yilliers 

Sheridan,  Richard  Brinsley,  M.P. 

Sillifant,  John 

Simpeon,  William  4 

Slaney,  Robert  Aglionhy,  M.P. 

Smith,  Robert 

Southampton,  Lord 

Stans6eld,  W.  R.  Crompton,  M.P. 

Thompson,  Henry  Stephen 

Turner,  Charles  Hampden 

Turner,  George 

Webb,  Jonas 

Wilson,  Henry 
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€EfenttaI  iWlfiitmsv  in  1851-2. 


The  General  December  Meeting,  in  London>  on  Saturday, 
December  13th,  1851. 

The  General  May  Meehno,  in  London,  on  Saturday,  May  22, 
1852. 

The  Annual  Couniby  Msetimg,  at  Lewes,  in  SuMex»  in  1852. 


Annual  Sbuhsctiptions. 

Subscriptions  may  be  paid  to  the  Secretary,  in  the  most  direct 
and  satisfactory  manner,  either  at  the  Office  of  the  Society,  No. 
12,  Hanover- Square,  London,  between  the  hours  of  ten  and  foor, 
or  by  means  of  Post-Office  orders,  to  be  obtained  on  application 
at  any  of  the  principal  Post-Offices  throughout  the  kingaom«  and 
made  payable  to  him  at  the  General  Post-Office,  London ;  bat 
any  cheque  on  a  Banker's,  or  other  house  of  business  in  LMd<m, 
will  be  equally  available,  if  made  payable  on  demand.  The 
subscriptions  are  due  in  advance  for  each  year  <ki  the  Isi  of 
January,  and  are  in  arrear  if  unpaid  by  the  1st  of  Jane  ensoing. 
No  Member  is  entitled  to  the  Journal,  or  to  any  other  privilege 
of  the  Society,  whose  subscription  is  in  arrear. 


(Sssags  anil  Reports. 


All  Essays  and  Reports  competing  for  the  Prizes  of  the 
in  this  department  for  next  year,  are  to  be  sent  to  the  Secretaiy, 
12,  Hanover  Square,  London,  on  or  before  the  1st  of  Marcn, 
1852,  with  the  exception  of  those  competing  for  the  Prize  for  the 
Essay  on  Guano^  which  need  not  be  Sent  in  until  on  or  before 
March  1,  1854. 


m    ) 


Uo]^  ^grimltural  Sbotittu  of  ^nslatUr. 


GENERAL  MEETING, 
12,  Hakotkb  Sooabi,  Thubwat,  Mat  22,  1851. 


REPORT  OF  THE  COUNCIL. 

The  Council  have  to  report  that  since  their  last  general  meet- 
ing in  December,  the  Society  has  been  deprived  by  death  of 
65  of  its  members,  including  Sir  Francis  Lawley,  Bart.,  one  of 
the  founders  and  trustees  of  the  Society,  and  the  Hon.  Captain 
Pelham,  a  member  of  the  Council,  and  one  of  the  stewards  of 
implements  at  the  Country  Meetings  of  the  Society;  216  names 
have  also  been  removed  from  the  list,  while  163  new  members 
have  been  elected  during  the  half-year :  the  Society  accordingly 

now  consists  of — 

91  Life  Grovemors, 

162  Annual  Governors, 
674  Life  Members, 
4175  Annual  Members,  and 
19  Honorary  Members ; 

making  a  total  of  5121  general  members  on  the  list  of  the  Society 
fli  the  present  time. 

The  Council  have  transferred  the  name  of  Colonel  Challoner 
from  the  general  members  of  Council  to  the  class  of  Trustees  of 
the  Society,  to  fill  the  vacancy  in  that  list  occasioned  by  the 
decease  of  Sir  Francis  Lawley;  and  they  have  elected  Mr. 
Pendarves,  M.P.,  into  the  Council^  to  complete  the  required 
number  of  their  members. 

The  chemical  investigations  are  proceeding  in  a  satisfactory 
manner,  imd  the  subject  of  the  absorptive  properties  pf  clay  soils 
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in  reference  to  manuring  matter  continues  to  receive  from  Pro* 
fessor  Way  the  attention  which  its  importance  demands.  The 
torrefaction  of  soils^  or  burning  of  clays,  for  the  purpose  of 
effecting  a  beneficial  change  in  their  mechanical  condition  and 
physical  properties,  has  been  selected  by  the  Chemical  Com- 
mittee as  the  new  subject  for  investigation  on  the  completion  of 
the  analysis  of  marls;  and  the  Council  hope  that  members 
residing  in  districts  where  such  process  is  adopted  with  success, 
will  take  an  early  opportunity  of  sending  to  the  Secretary  speci- 
mens of  such  fertilizing  clays,  in  their  natural  as  well  as  in  their 
burnt  state,  along  with  a  statement  of  any  facts  within  their 
knowledge  connected  therewith.  As  Consulting- Chemist  of  the 
Society,  Professor  Way  has  spontaneously  offered  to  reduce  his 
charges  to  the  lowest  possible  scale  for  making  analyses  of  guano 
for  the  members ;  and  as  the  Council  consider  a  special  analysis 
of  that  manure  to  be  the  only  safeguard  against  the  attempts  at 
fraud  so  extensively  practised  by  unprincipled  dealers^  they  trust 
that  the  members  of  the  Society  will  avail  themselves  of  so  cheap, 
simple,  and  effective  a  means  of  security. 

The  Council  have  decided  to  renew  the  grant  of  200/.  to 
the  Royal  Veterinary  College,  for  the  year,  for  the  purpose  of 
aiding  that  institution  in  carrying  out  one  of  the  original  objects 
of  the  Society,  namely,  "  the  improvement  of  the  veterinary 
art,  as  applied  to  cattle,  sheep,  and  pigs  :*'  such  renewal  being 
made  under  the  following  conditions: — 1.  That  all  members  of 
the  Royal  Agricultural  Society  of  England  shall  have  the  privi- 
lege of  sending  cattle,  sheep,  and  pigs  to  the  Royal  Veterinary 
College  on  the  same  terms  as  if  they  were  subscribers  to  it ;  and 
2.  That  the  Royal  Veterinary  College  make  a  report  at  the  end 
of  the  year  of  their  proceedings  in  connexion  with  this  grant. 

During  the  past  half-year  the  Council  have  made  such  altera- 
tions in  their  bye-laws  as  will  restrict  the  official  business  more 
completely  to  the  monthly  meetings,  in  order  that  the  weekly 
meetings  may  be  given  up  entirely  to  short  introductory  lectures, 
leading  to  subsequent  discussion  and  the  communication  of  per- 
sonal experience  among  the  members,  on  topics  connected  with 
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practical  farming.  Professor  Way  and  Professor  Simonds  have 
each  expressed  their  willingness  to  take  such  part  in  these  pro- 
ceedings as  the  Council  may  from  time  to  time  think  desirable^ 
and  will  make  arrangements  accordingly. 

On  a  former  occasion,  the  Council  reported  to  the  members 
the  offer  of  a  site  in  Hyde  Park  for  the  Society's  i^icultural 
show  of  breeding  stock :  the  conditions  for  the  occupation  of  that 
site^  however,  which  were  subsequently  submitted  to  the  Council 
by  the  Commissioners  of  Woods  and  Forests,  were  such  as  the 
Council,  acting  on  the  part  of  the  Society^  could  not  accept. 
The  first  minister  of  the  Crown  then  expressed  his  desire  to 
promote  the  objects  of  the  Society  by  the  offer  of  a  site  to  which, 
from  its  locality,  no  such  conditions  as  those  necessarily  required 
in  the  case  of  Hyde  Park  would  apply-  Accordingly  her 
Majesty's  consent  on  his  Lordship's  representation  was  at  once 
given  for  the  Society  to  select  a  site  in  such  one  of  the  Royal 
parks  of  Hampton  Court,  Bushy,  or  Kew,  as  might  be  found  on 
inspection  most  suitable  for  the  purposes  of  the  Society.  The 
Council,  in  pursuance  of  this  offer,  decided  to  select  a  site  in 
Bushy  Park,  and  were  placed  by  the  Government  in  commu* 
nication  with  the  Commissioners  of  Woods  and  Forests  and  the 
Master  of  the  Horse,  when  the  authorities  of  Windsor  informed 
the  Council  of  the  gracious  permission  of  her  Majesty,  and  that 
of  his  Royal  Highness  Prince  Albert,  to  place  the  Home  Park 
of  that  royal  demesne  at  the  disposal  of  the  Society,  as  a  site  for 
the  purposes  of  that  country  meeting,  should  the  Council  con- 
sider it  preferable  to  the  one  already  selected  in  Bushy  Park. 
The  Council,  on  the  report  of  the  same  Committee  of  Inspection 
that  visited  Bushy  Park,  decided  that  the  country  meeting  of  the 
present  year  should  be  held  in  the  Home  Park  at  Windsor, 
agreeably  with  the  permission  thus  so  graciously  conceded  to  the 
Society :  a  permission  which  the  members  of  the  Society  will  not 
fail  to  regard  as  not  only  most  gratifying  in  itself,  but  as  enhanced 
in  its  value  by  the  prompt  and  condescending  manner  in  which 
it  has  been  communicated. 

The  attractiveness  of  the  Home  Park  as  a  site  for  the  meeting, 
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and  its  immediate  contiguity  to  the  Great  Western  and  Sonth 
Western  Railways,  will  no  doubt  tend  to  the  access  and  accom- 
modation of  a  larger  number  of  visitors  than  bare  attended  oo 
any  former  occasion.  Notwithstanding  the  short  period  dnring 
which  the  Mayor  and  Corix>ration  of  Windsor  bad  on  this  occasion 
an  opportunity  of  making  arrangements  for  the  Society's  reception 
at  a  place  of  meeting  to  which  they  had  inrited  its  Members,  the 
Council  have  the  pleasure  of  stating  that  those  arrangements 
have  been  completed  most  satisfactorily,  as  in  the  case  of  other 
places  where  the  Country  Meetings  of  the  Society  hare  been 
held,  the  Mayor  of  Windsor,  in  the  name  and  on  behalf  of  him- 
self and  the  Corporation,  having  entered  into  guarantees  with  the 
Commissioners  of  Woods  and  Forests,  by  which  the  Society  will, 
agreeably  with  the  Royal  Permission,  be  granted  the  full  and 
free  occupation  of  the  site  selected  in  the  Home  Park  for  the 
pnrposes  of  the  Meeting,  and  be  held  harmless  from  all  liability 
of  damage  and  from  all  charges  of  occupation.  The  Mayor  and 
Corporation  have  also  placed  the  sum  of  £600  to  the  credit  of 
the  Society's  account  with  Messrs.  Drummond,  as  a  subscription 
from  the  town  and  neighbourhood  of  Windsor,  intended  to  meet 
to  that  extent  the  heavy  expenses  which  the  Society  always  incurs 
in  the  preparations  for  its  Country  Meeting..  The  week  of  the 
Society's  Country  Meeting  at  Windsor  will  commence  on  Mon* 
day,  the  14th  of  July  next.  The  Show,  as  ascertained  from  tlie 
entries  made,  will  consist  of  upwards  of  twelve  hundred  heed  of 
breeding  stock,  and  will  be  open  to  the  public  on  the  Tuesday, 
Wednesday,  and  Thursday ;  and  the  <linner  of  the  Society 
take  place  on  the  Home  Park,  on  the  Wednesday  of  the 
week,  in  a  pavilion  constructed  to  contain  2,000  guests.  Members 
of  the  Society  who  apply  to  the  Secretary  for  their 
Dinner  Tickets  between  the  20th  June  and  the  5th  Jaiy» 
receive  them  on  the  usual  conditions.  The  Council  have  nearly 
completed  with  the  principal  railway  companies  throughout  the 
kingdom  the  arrangements  for  the  conveyance  of  the  stock  to  and 
from  the  Show :  and  in  every  case  where  they  have  at  present 
received  a  decision,  a  free  transit  has  been  granted  to  the  Stock 
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eirtered  for  the  Windsor  Meetings  both  to  and  fram  the  Sho^;  and 
thej  have  every  reason  to  believe  that  the  same  liberal  concesrions 
in&vonr  of  the  Society's  Enhibitors,  for  the  purpose  of  promodng 
the  objects  of  the  Society,  will,  as  in  former  years,  be  eonoeded 
by  the  other  Railway  Companies  to  ¥rhom  they  have  also  applied. 
The  Conncil  have  taken  measnres  for  obtaining  a  greater  nnmber 
of  nominations  from  which  to  select  the  Judges  for  tfa^  Country 
Meetings  ;    but  they  still    feel  the   imperfection    of  all  plane 
hitherto   adopted  for   their    appointment.      The  Council    doly 
appreciate  the  great  importance  of  a  strict  and  impartial  adjudi- 
cation of  the  Society's  prizes,  by  men  not  only  disinterested  in 
themselves,  but  fully  qualified  by  their  abilities  and  experience 
for  the  arduous  task  confided  to  them ;    and  the  Council  will 
esteem  it  a  favour  if  the  Members  of  the  Society  at  large  will 
from  time  to  time  transmit  to  them  any  suggestions  that  may 
tend  to  promote  this   desirable  object,  and  essentially  to  give 
effect  to  that  competition  for  excellence  which  the  Society,  by  its 
premiums,  evinces  so  great  a  wish  to  excite.     They  have  already 
referred  it  to  the  Judges,  as  part  of  their  duty,  to  ascertain  and 
report  to  the  Council  any  failure  in  the  due  shearing  of  the 
sheep,  or  any  excess  in  the  market-condition  of  the  animals  incon- 
sistent with  their  character  as  breeding  stock,     lliey  consider 
that  the  higher  the  character  of  their  Judges  becomes,  the  more 
powerfully  will  they  be  able  to  aid  the  Council  in  repressing 
many  of  the  abuses  alleged  to  take  place  in  the  competition  for 
prizes.     They  also  hope  that  the  time  is  not  far  distant  when  the 
judgments  given  in  the  Show-yard,  in  the  case  of  Live  Stodc, 
will  be  founded  on  well-defined  and  acknowledged  principles, 
having  reference,  in  each  class,  to  some  assigned  standard  of  ex- 
cellence :    and  that  these  judgments,   although  formed  on  less 
distinct  and  constant  data  than  in  the  case  of  implements,  may 
gradually  approximate  in  some  d^ree  to  uniform  and  consistent 
results,  that  may  prove,  like  those  in  the  implement  yard,  satis- 
factory, at  the  same  time,  both  to  the  Judges  and  the  competing 
Exhibitors;  and  thus  tend  to  establish   those   points  of  form, 
development,  and  quality  which  constitute  perfection  of  breed  in 
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the  different  classes  of  animals  adapted  for  agricultural   pur- 
poses* 

The  Council  have  selected  Lewes  as  the  place  of  the  Country. 
Meeting  of  the  Society  for  the  year  1852 ;  and  they  have  at  the 
same  time  constituted  a  new  district  for  the  Country  Meeting 
four  years  in  advance  from  the  present  time,  agreeahlj  with  their 
usual  practice.  The  rotation  of  districts,  therefore,  now  stands  as 
follows : — 

1852 — SouTH-E ASTERN  DISTRICT,  Comprising  the  counties  of 

Kent,  Surrey,  and  Sussex. 
1853 — South-Wales  District,  comprising  the  whole  of  South 

Wales,  with  the  addition  of  the  counties  of  Gloucester, 

Hereford,  Monmouth,  and  Worcester. 
1854— -East-Midland   District,  comprising  the  counties  of 

Leicester,  Lincoln,  Nottingham,  and  Rutland. 
1855 — North- Western  District,  comprising  the  counties  of 

Lancaster,  Westmoreland,  and  Cumberland,  and  the 

Isle  of  Man. 

The  Council,  in  conclusion,  have  every  reason  to  congratulate 
the  Members  on  the  continued  prosperity  of  the  {Society,  and  on 
the  undeviating  manner  in  which  it  steadily  pursues  those  prac- 
tical objects  connected  with  the  improvement  of  land,  tlie  manage- 
ment of  crops,  and  the  general  advancement  of  good  husbandry, 
in  which  all  its  Members  are  more  or  less  deeply  interested. 

By  order  of  the  Council, 

(Signed)  JAMES  HUDSON, 

Secretary. 
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JULY  14—18,  1851. 


JUDGES. 


TTHOMAfl  Pabkinson LeyBelds,  Nottinffhamskire. 

Shobt  Hobns.    ^  John  Wright Chesterfield,  Derbyshire. 

[  Jambs  Topham Candlesby,  Lincolnshirt. 

p^M.  Fisheb  Hobbs Boxtead  Lodge,  Essex. 

Hebbfobos.      {  Henbt  CHAHBERLAiN....De8ford,  Leicestershire. 

(Thomab  TowN8Bin>.......Hillmorton  Hall,  Warwickdure. 

{Hembt  TfeiBTHBWT.........Grampoimd,  Comirall. 
Thomas  Setnoldb Sandford,  Derooshire. 
William  Bullbn .Wayford,  SosaersetBhirei 

{John  Clatden littlehanr,  Essex. 
James  Walker. Snttie,  Aberdeenshire. 
William  Cox. Sootsgrove,  BttAipghamshire. 

{John  Hannah Kirk  Deigfaton,  YorinUre. 
William  Greaves Matlock-Bath,  Derbyshire. 
John  Kinder  Kibkham  Andleby,  Lincoliishire. 

{Joseph  Allison Bilby,  Nottinghamshirs. 
Valentine  BARFOED....Fosoote,  Noruamptonskire. 
Nathaniel  C.  Stone.. .Rowley  Fields,  Leicestershire. 

fl^Tm^  Ti/v«r«r     (Edward  Pope Great  Toller,  Dorsetshire. 

^^  {  Peter  Pdrves Alconbury,  HuntiDgdoiBhire. 

dHEEP.  JThomas  Weall Rickmansworth,  Hertfordslure. 

Long-Woolled  f  ^b^'^'^  Beman Moreton-in-tlw-MarBh,GloQeeitersUie. 

SheS^^  <  John  Clarke Long  Sutton,  Lincolnshire. 

shebf.  [Edward  Clarke Canwick,  Lincoliishire. 

"M  m^  Til       fJoHN  Clatden Littlcbury,  Essex. 

ShtT  {  ^^^^  Walker Suttie,  Aberdeenshire. 

SHBEP.         [William  Cox Scotsgrove,  Booking^amshiie. 

I  William  HE8SELTiNE..Worlaby  House,  lineolnshire. 
Pigs.   -        J  Benjamin  SwAFFiELD..Chatsworth,  Derbysbire. 
[William  Tindall. ..Wheately,  Yorkshire. 

VETERINARY    INSPECTOR, 

AND  REFEREE  TO  THE  JUDGES. 

Professor  Simmonds Royal  Veterinary  CoBege,  London. 
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AWARD  OF  PRIZES. 


Cattue:  I.  Short-Horns, 

Thomas  Wethsrsll,  of  Rirkbridge,  near  Darlington,  Durham :  the  Prize  of 
Forty  Soversigns,  for  his  4  years  and  9  months-old  Short-homed  Bull ; 
bred  bj  Henry  Lister  Maw,  of  Tetley,  near  Crowle,  Lincolnshire. 

Lord  Hastings,  of  Melton  Constable,  near  Thetford,  Norfolk :  the  Prize  of 
Twenty  Sovereigns,  for  his  6  years  and  1  month-old  Short-homed 
Bull ;  bred  by  himself. 

John  Kirkham,  of  Hagnaby,  near  Spilsby,  Lincolnshire:  the  Prize  of 
Twenty-Five  Sovereigns,  for  his  2  years  4  months  and  8  days-old  Short- 
homed  Bull,  bred  by  himself. 

Thomas  Raine,  of  Gainford,  near  Darlington,  Durham :  the  Prize  of  Futeen 
Sovereigns,  for  his  2  years  and  3  months-old  Short-homed  Bull ;  bred 
by  himself. 

Thomas  Bentley,  of  Pannal  Hall,  Pannal,  near  Wetherby,  Yorkshire :  the 
Prize  of  Ten  Sovereigns,  for  his  1  year  and  10^  months-old  Short- 
horned  Bull ;  bred  by  F.  H.  Fawkes,  of  Famley  Hall,  near  Otley,  York- 
shire. 

Richard  Booth,  of  Warlaby,  near  Northallerton,  Yorkshire :  the  Prize  of 
Twenty  Soyerbions,  for  his  4  years  and  4  months-old  Short-homed  h^ 
calf  and  In-milk  Cow ;  bred  by  himself. 

Viscount  Hill,  of  Hawkstone,  near  Shrewsbury :  the  Prize  of  Ten  Sove- 
reigns, for  his  6  years  1  month  and  24  days-old  Short-homed  In-milk 
Cow ;  bred  by  himself. 

Charles  Towneley,  of  Towneley  Park,  near  Bumley,  Lancashire:  the 
Prize  of  Twenty  Sovereigns,  for  his  2  years  and  2  months-old  Pure 
Short-horned  In-calf  Heifer ;  bred  by  himself. 

Charles  Towneley,  of  Towneley  Park,  near  Bumley,  Lancashire :  the  Prize 
of  Fifteen  Sovereigns,  for  his  2  years  and  9  months-old  pure  Short- 
homed  In-calf  Heifer;  bred  by  Richard  Eastwood,  of  Swinshow,  near 
Bumley,  Lancashire. 

James  Douglas,  of  Athelstaneford,  New  Mains,  near  Drem,  Haddington- 
shire :  the  Prize  of  Ten  Sovereigns,  for  his  2  years  and  1  month-old 
Short-homed  In-calf  Heifer ;  bred  by  Mr.  Tumer,  of  Killcullen. 

Viscount  Hill,  of  Hawkstone,  near  Shrewsburjr:  the  Prize  of  Futeen 
Sovereigns,  for  his  1  year  10  months  and  16  days-old  Short-homed' year- 
ling Heifer,  bred  by  himself* 

Henry  Am dler,  of  Watkinson  Hall,  near  Halifax,  Yorkshire :  the  Prize  of 
Ten  Sovereigns,  for  his  I  year  and  6  months-old  Short-homed  yearling 
Heifer ;  bred  by  himself. 

Viscount  Hill,  of  Hawkstone,  near  Shrewsbury:  tbe  Prize  of  Fits  Sots- 
RJU6N9,  for  his  1  year  10  months  and  23  days-old  Short-horned  yearling 
Heifer ;  bred  by  himself. 
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Cattlx:  II.  Herefords, 

LoBD  Berwick,  of  Cronkhill,  near  Shrewsbury :  the  Prize  of  Fortt  Sovk- 
SEiONs,  for  his  4  years  6  months  and  23  days-old  Hereford  Bull ;  bred 
by  Thomas  Longmore,  of  Walford. 

Edward  Price,  of  The  Court  House,  Pembridge,  near  Leominster,  Hereford- 
shire :  the  Prize  of  Twenty  Sovereigks,  lor  hb  3  years  and  20  days-old 
Hereford  Bull,  bred  by  himself. 

FowucR  Boyd  Price,  of  Huntington,  near  Hereford :  the  Priie  of  Twkhty- 
PiTE  Sovereigns,  for  his  1  year  and  10  months-old  Hereford  Bull;  bred 
by  the  late  John  Jones,  of  Lower  Brcinton,  near  Hereford, 

Sylvamus  Archibald,  of  Holmer,  near  Hereford:  the  Prize  of  FirrcEsr 
Sovereigns,  for  his  1  year  and  10  months-old  Hereford  Btdl,  bred  by 
himself. 

Jomr  MoNKHousx,  of  The  Stow,  near  Hereford :  the  Prize  of  Tex 
Sovereigns,  for  his  1  year  and  10}  months-old  Hereford  Bull ;  bred  by 
himself. 

Lord  Berwick,  of  Cronkhill,  near  Shrewsbury:  the  Prize  of  Twrhty 
Sovereigns,  for  his  3  years  8  months  and  28  days-old  Hereford  In- 
milk  Cow ;  bred  by  himself. 

Rev.  John  Robert  Smythies,  of  East  Hill,  near  Colchester,  Essex :  the 
Prize  of  Ten  Sovereigns,  for  his  4  years  and  6  months-old  true  Hereford 
In-milk  and  In-calf  Cow ;  bred  by  Samuel  Aston,  of  Lynch  Court,  near 
Leominster,  Herefordshire. 

Lord  Berwick,  of  Cronkhill,  near  Shrewsbury :  the  Prize  of  Twbhtt  Sove- 
reigns, for  his  2  years  8  months  and  19  days-old  Hereford  In-calf  Heifer ; 
bred  by  himself. 

Lord  Berwick,  of  Cronkhill,  near  Shrewsbury :  the  Prize  of  Fiftjexx  Sove- 
reigns, for  his  2  years  7  months  and  14  days-old  Hereford  In-calf 
Heifer ;  bred  by  himself. 

Philip  Turner,  of  The  Lcen,  Pembridge,  near  Leominster,  Herefordshire : 
the  Prize  of  Ten  Sovereigns,  for  his  2  years  and  9  moiitlis-old  Hereford 
In-calf  Heifer  ;  bred  by  himself. 

Fowler  Boyd  Price,  of  Huntington,  near  Hereford :  the  Prize  of  FiFTXEir 
Sovereigns,  for  his  1  year  and  9  months-old  Hereford  yearling  Heifer ; 
bred  by  John  Nelson  Carpenter,  of  Eardisland,  near  Leominster. 

Walter  Maybbry,  of  Penlan,  near  Brecon :  the  Prize  of  Ten  SovRRXiavSt 
for  his  1  year  and  8  months-old  Hereford  yearling  Heifer;  bred  by 
himself. 

Lord  Berwick,  of  Cronkhill,  near  Shrewsbury :  the  Prize  of  Fivb  Sots- 
reigns,  for  his  1  year  7  months  and  16  days-old  Hereford  yeariing 
Heifer ;  bred  by  himself. 

Cattle:  III.  Devons. 

John  Quartlt,  of  Champson  Holland,  near  South  Molton,  Devon:  the 
Prize  of  Forty  Sovereigns,  for  his  3  years  and  5  months-old  North 
Devon  Bull ;  bred  by  himself. 

Jambs  Davy,  of  North  Molton,  near  South  Molton,  Devon :  the  Priie  of 
Twenty  Sovereigns,  for  his  5  years  and  10  weeks-old  pure  Devon  Bull ; 
bred  by  himself. 
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Samuel  Fabthing,  of  Stowej  Court,  near  Bridge  water,  Somerset:  the 
Prize  of  Twentt-pivx  Sovsbsigks,  for  his  2  years  and  6  months-old 
Devon  Bull ;  bred  bj  himself. 

Thomas  Miixeb,  of  Castle  Farm,  near  Sherborne,  Dorset :    the  Prize  of 
.FiFTEsx  SovEBEiGirs,  for  his  2  years  and  4  months-old  Devon  Bull; 
bred  by  himself. 

Thomas  Bond,  of  Bishop's  Lydeard,  near  Taunton,  Somerset:  the  Prize  of 
Tex  Sovereigns,  for  his  2  years  and  5  months-old  Devon  Bull ;  bred  by 
himself. 

Geobge  Tuenee,  of  Barton,  near  Exeter,  Devoid :  the  Prize  of  Twenty  Sove- 
reigns, for  his  5  years  and  7  montlis-old  pure  North  Devon  In-milk  and 
In-calf  Cow ;  bred  by  the  late  Mr.  Tremlett,  of  Cheriton,  Devon. 

Frederick  Hogg,  of  40,  St.  Jameses-street,  London  :  the  Prize  of  Ten 
Sovereigns,  for  his  7  years  and  3  months  old  pure  Devon  In-milk  Cow ; 
bred  by  Matthew  Paull,  of  Burstock  Grange,  near  Broad winsor,  Dorset. 

George  Turner,  of  Barton^  near  Exeter,  Devon :  the  Prize  of  Twenty 
Sovereigns,  for  his  2  years  and  3  months-old  pure  North  Devon  In-calf 
Heifer ;  bred  by  himself. 

George  Turner,  of  Barton,  near  Exeter,  Devon :  the  Prize  of  Fifteen 
Sovereigns,  for  his  2  years  and  6  months-old  pure  North  Devon  In-calf 
Heifer ;  bred  by  himself. 

The  Earl  of  Leicester,  of  Holkham  Hall,  near  Wells-next-the-Sea, 
Norfolk :  the  Prize  of  Ten  Sovereigns,  for  his  2  years  and  9  months- 
old  pure  North  Devon  In-calf  Heifer ;  bred  by  Lord  Portman,  of  Bry- 
anston,  near  Blandford,  Dorset. 

WiuLiAM  M.  GiBBs,  of  Bishop*s  Lydeard,  near  Taunton,  Somersetshire :  the 
Prize  of  Fifteen  Sovereigns,  for  his  I  year  and  9  months-old  Devon 
yearling  Heifer ;  bred  by  himself. 

John  Quabtly,  of  Champson  Molland,  near  South  Molton,  Devon :  the 
Prize  of  Ten  Sovebeigns,  for  his  1  year  and  5  months-old  North 
Devon  yearling  Heifer ;  bred  by  himself. 

Geobge  Tubneb,  of  Barton,  near  Exeter,  Devon  :  the  Prize  of  Five 
SovEBSTGNS,  for  his  1  year  and  7  months-old  pure  North  Devon  yearling 
Heifer  ;  bred  by  himself. 

Cattue  :  IV.  Other  Breeds  (not  qualified  to  compete  as  Short-horns, 

Herefords,  or  Devons). 

Long  Horns, 

[The  Prize  of  Ten  Sovereigns  offered  by  the  Society,  for  the  best  Ball  calved  praviooriy  to  tlie 
1st  of  Jannary,  1849.  has  withheld  by  the  Judges.] 

RicuABD  H.  Chapman,  of  Upton,  near  A therstone,  Warwickshire :  the  Prize 
of  Ten  Sovebeigns,  for  his  2  years  and  4^  months-old  Long-homed 
Bull ;  bred  by  himself. 

Thomas  Beabos,  of  Stowc,  near  Buckingham ;  the  Prize  of  Ten  Sove- 
beigns, for  his  4  year^  and  11  months-old  Long-homed  In-milk  Cow ; 
bred  by  himself. 

Thomas  Beabds,  of  Stowe,  near  Buckingham :  the  Prize  of  Five  Sove- 
beigns, for  his  2  years  and  10  months-old  Long-horned  In-calf  Heifer  \ 
bred  by  himself. 

Thomas  Beabds,  of  Stowe,  near  Buckingham :  the  Prize  of  Five  Sove- 
beigns, for  his  1  year  and  8  months-old  Long-horned  yearling  Heifer ; 
bred  by  himself.  ^        • 
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Channd  Jdands^ 

The  Eabx  of  Eomont,  of  Cowdraj,  near  Petworth,  Smsez  :  the  Prin  of  Txk 
SovEBEiGNSy  for  his  3  years  and  13  days-old  Channel  Islandi*  Boll ;  hred 
by  himtelf. 

JoHK  Grkoobt  Watktns,  of  Woodfield,  near  Worcester :  the  Prize  of  Tek 
Sovereigns,  for  his  2  years  and  4  months-old  Channel  labuids*  Boll ; 
bred  by  himself. 

Gbobge  Tobode,  of  The  Forest  Parish,  Guernsey  :  the  Prize  of  Txv  Sotx- 
BBiGNs,  for  his  3  years  and  6  months-old  pure  Guernsey  In-calf  Cow ; 
bred  by  Peter  Lc  Page,  of  St.  Martin's,  Guernsey. 

SiB  JoHK  Cathcabt,  Bart.,of  Cooper's  Hill,  Chertsey,  Surrev :  the  Prize  of 
Five  Sovebeigns,  for  his  2  years-old  Aldemey  In-calf  Iieifer ;  breeder 
unknown. 

WiuJAM  Hekby  Chapmak,  of  Wraj^sbury,  near  Stunes,  Middleeex :  the 
Prize  of  Five  Sovbbxigkb,  for  his  1  year  and  6  months-old  Aldemey 
yearling  Heifer  ;  bred  by  W.  Levi,  of  Woughton  oo  the  Greei^i  near 
Newport  Pagnel,  Bucks. 

Sussex, 

Henbt  Catt,  of  West  Firle,  near  Lewes,  Sussex:  the  Prize  of  Txk 
Sovebeigns,  for  his  3  years  and  5  months-old  Sussex  Bull ;  bred  by 
himself. 

JoHir  Watebs,  of  Motcomb,  near  Eastbourne.  Sussex:  the  Prize  of  Txx 
Sovebeigns,  for  his  1  year  and  3  months-ola  Sussex  Bull ;  bred  by  James 
Gorringc  of  Selmcston,  Sussex. 

Thomas  Child,  of  Michelham,  near  Hailsham,  Sussex ;  the  Prize  «f  Txx 
Sovebeigns,  for  his  6  years  and  5  months-old  Sussex  In-nulk  Cow ;  bred 

by  himself. 

William  Marshall, of  Bolney  Place,  near  Cuckfield,  Sussex;  the  Prize  of 
Five  Sovereigns,  for  his  2  years  and  3  months-old   Sussex  In-calf 

Heifer ;  bred  by  himself. 

William  Marshall,  of  Bolney  Place,  near  Cuckfield,  Sussex :  the  Prize  of 
Five  Sovereigns,  for  his  1  year  and  5  months-old  yearling  Heifer ;  bred 
by  himself. 

Scotch  Horned, 

[No  entry  wm  made  for  the  Prise  of  Ten  SovereigiM  ofiervd  by  the  Society  for  thfB  hert  Bull 
calved  previously  to  the  Ist  of  January,  1M9.] 

Charles  Fielder,  of  Sfwirsholt,  near  Winchester,  Hants  :  the  Prize  of  Txx 
Sovereigns,  ibr  his  1  year  3  months  snd  13  days-old  pure  Ayr^re  Boll ; 
bred  by  David  Glcn,  of  Fletchwood  Farm,  EUing,  near  Southampton. 

Sib  Johx  Catucart,  Bart.,  of  Cooper's  Hill,  near  Chertsey,  Surr^ :  the 
Prize  of  Ten  Sovereigns,  for  his  6  years-old  Aynhire  In-milk  Cow; 
breeder  unknown. 

[The  Prixe  of  Ten  Sovereigns  offered  by  the  Society  fin  the  bett  In-ealf  BtUa  wm  wMiheld  by 

the  Judg«>ii.  j 
[No  entry  was  made  for  the  Price  of  Five  Sovereif^ns  offered  by  the  Sooicty  Ikir  tb«  bait  YewUag 

Heifer.] 

Scotch  Polled, 

William  M'Combie,  of  Tillyfour,  near  A Iford,  Aberdeenshire:  the  Prize 
of  Tjem  Sovereigns,  for  his  5  years  and  2  mouths-old  Angus  poUed  Bull ; 
bred  by  Hugh  Watson,  of  Keillor. 

[The  Prize  of  Ten  Sovereigns  offered  by  the  Society  for  the  belt  Bull  ctlvvd  rinoe  tha  lit  of 
January,  1849,  was  withheld  by  the  Judges.] 
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BoBXMT  ScoTTi  of  Bftlwyllo,  near  Montrate,  Forfanhire :  tlie  Frize  of  Tax 
SoYSEBiGNs,  for  his  7  vears  and  5  months-old  pure  Aberdeenshire  In-calf 
Cow ;  bred  by  Wm.  M'Combie,  of  Tillyfour. 

William  M'Combib,  of  Tillyfour,  near  Alford,  Aberdeenshire:  tiie  Prize  of 
Tbn  SovxBxioirs,  for  his  2  years  and  5  months-old  Angus  polled  In- 
calf  Heifo*;  bred  by  himself. 

William  M^Combts,  of  Tilljrfour,  near  Alford,  Aberdeen :  the  Prize  of  Five 
SoYXREiGNs,  for  his  1  year  and  6  months-old  Angus  polled  yearling 
Heifer ;  bred  by  himself. 

WeUhy  Irish,  cmd  other  Pure  Breeds. 

Luut.-Genebal  Sib  Edward  Kbrbison,  Bart.,  of  Oakley  Park,  near  Eye, 
Suffolk  :  the  Prize  of  Tkr-  Soyxbbigns,  for  his  4  years  and  1  month-old 
Suffolk  Bull ;  bred  by  himself. 

George  David  Badham.  of  Thurlston,  near  Ipswich.  Suffolk:  the  Prize  of 
Tsir  SoYXREiGKS,  for  his  2  years  and  5  months-old  Suffolk  Bull ;  bred  by 
himself. 

Luut.-Gbnsral  Sir  Edward  Ksrrison,  Bart,  of  Oakley  Park,  near  Eye, 
Suffolk :  the  Prize  of  Ten  Sovereigns,  for  his  3  years  and  11  mooths-old 
Suffolk  In-calf  Cow ;  bred  by  himself. 

Lieut. -General  Sir  Edward  Krsrison,  Bart.,  of  Oakley  Park,  near  Eye, 
Suffolk :  the  Prize  of  Five  Sovereigns,  for  his  2  years  and  11  months-old 
Suffolk  In-calf  Heifer ;  bred  by  himself. 

George  D.  Badham,  of  Thurlston,  near  Ipswich,  Suffolk:  the  Prize  of  Five 
Sovereigns,  for  his  1  year  and  11  months-old  Suffi>lk  yearling  Heifer; 
bred  by  himself. 

Horses. 

Thomas  Catlin,  of  Butley,  near  Woodbridge,  Suffolk :  the  Prize  of  Thirty 
Sovereigns,  for  his  5  years-old  pure  Suffolk  Agricultural  Stallion ;  bred 
by  himself 

Thomas  Catlin,  of  Butley,  near  Woodbridge,  Suffolk :  the  Prize  of  Fifteem 

Sovereigns,  for  his  9  yeara-old  pure  Suffolk  Agricultural  Stallion ;  bred 

by  himself. 
Frederick  Thomas  Brtav,  of  Knosangton,  near  Oakham,  Rutlandshire :  the 

Prize  of  Twenty  Sovereigns,  for  his  2  years-old  Cart  Stallion  ;  bred  by 

William  Wright,  of  Stonesby,  Leicestershire. 

Henry  Tayler,  of  Bishopstone,  near  Faringdon,  Berkshune:  the  Prize 
of  Fifteen  Sovereigns,  for  his  2  years-old  Cart  Stallion ;  brad  by  him- 
self. 

Samuel  Clayden,  of  little  Linton,  near  linton,  Cambridgeshire :  the  Prize 
of  Ten  Sovereigns,  for  his  2  years-old  Suffolk  Agncultural  Stallion ; 
bred  by  himself. 

Robert  Brown,  of  Farleigh  Wallop,  near  Basingstoke,  Hants :  the  Prize  of 
Twenty  Sovereigns,  for  his  6  years-old  Dray  Stallion  ;  bred  by  himself. 

Thomas  Groves,  of  Manor  House,  Nun  Monkton,  near  York :  the  Prize  of 
Thirty  Sovereigns,  for  his  5  years-old  thorough-blood  Hunter  Stallion ; 
bred  by  Mr.  Meicklam,  of  or  near  London, 

Thomas  Holtby,  of  Brandesburton,  near  Beveriey,  Yorkshire :  the  Prize  of 
Thirty  Sovereigns,  for  his  6  years-old  Coadi  Stallkm ;  fared  by  Mr. 

Whiting,  of  liempholme. 
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Thomas  Gbotss,  of  Manor  House,  Nun  Monkton,  near  York :  Ae  Friie  of 
FiiTEEir  SoYEBEiGNs,  for  his  6  years-old  pure  Roadster  Stallion ;  Lbred 
either  bj  Captain  Viner,  of  Newby  Hall,  near  Ripon,  or  bj  one  <^  hb 
tenants. 

Jomr  Geoboe  Sheppabd,  of  the  High  House,  Campsej  Ash,  near  Wood- 
bridge,  Suffolk  :  the  Prize  of  Tweictt  Sovebbigks,  for  his  Sufiblk  Mare 
and  Foal ;  the  mare  bred  by  himself ;  the  sire  of  the  foal  bekmged  to 
Nathaniel  G.  Barthropp,  of  Crctingham,  Suffolk. 

John  Smfth,  of  Crownthorpe,  near  Wymondham,  Norfolk:  the  Friie  of 
Fifteen  Sovebeigns,  for  his  Norfolk  Mare  and  Foal ;  the  mare  bred  by 
himself;  the  sire  of  the  foal  belonged  to  Mr.  Cordy,  of  Shipdham,  Nor- 
folk. 

William  Thompson,  of  Thorpe-le-Soken,  near  Colchester :  the  Friae  of 
Ten  Sovereigns,  for  his  Suffolk  Mare  and  Foal ;  the  breeder  of  the 
mare  unknown ;  the  sire  of  the  foal  belonged  to  himself. 

Nathaniel  Gxobge  Babthropp,  of  Cretingbam  Rookery,  near  Woodbridge, 
Suffolk :  the  Prize  of  Twenty  Sovereigns,  for  his  2  yearM)ld  Suflmk 
Filly ;  bred  by  Mr.  Read,  of  Laxfield. 

Thomas  Be  ale  Browne,  of  Hampen,  near  Andoversford,  Gloucestershire :  the 
Prize  of  Fifteen  Sovebbigns,  for  his  2  years-old  Suffolk  Illly ;  bred  by 
himself. 

LoBD  St.  John,  of  Mclchboume,  near  Higham  Ferrers,  Northamptonshire : 
the  Prize  of  Five  Sovebeigns,  for  his  2  years-old  Cart  Filly ;  hied  by 
himself. 

Sheep  :  I.  Leicestera, 

William  Sanday,  of  Holme  Picrrepont,  near  Nottingham:  the  Prize  of 
TiiiBTY-FivE  Sovebeigns,  for  his  17  months-old  Leicester  Ram ;  bred 
by  himself. 

William  Sanday,  of  Holme  Pierrepont,  near  Nottingham:  the  Priw  of 
Twenty  Sovebeigns,  for  his  17  months-old  Leicester  Ram;  bred  by 

himself. 

William  Sanday,  of  Holme  Picrrepont,  near  Nottingham:  the  Friie  of 
Ten  Sovebeigns,  for  his  17  months-old  Leicester  Run ;  bred  byhimaelf. 

Thomas  Edwabo  Pawlett,  of  Beeston,  near  Biggleswade,  Beds :  the  Prize 
of  TiiiBTY  Sovebeigns,  for  his  28  months-old  Leicester  Ram ;  bred  by 
himself. 

Thomas  Edwabd  Pawlett,  of  Bccston,  near  Biggleswade,  Beds :  the  Prize 
of  Twenty  Sovebeigns,  for  his  40  months-old  Leicester  Ram ;  bred  by 
himself. 

Thomas  Edwabd  Pawlett,  of  Bceston,  near  Biggleswade,  Beds :  the  Prize 
of  Ten  Sovebeigns,  for  his  40  months-old  Leicester  Ram;  bred  by 
himself. 

William  Sanday,  of  Uolme  Picrrepont,  near  Nottingham :  the  Prize  of 
Twenty  Sovebeigns,  for  his  i)cn  of  five  17  months-old  Leicester  Shear- 
ling Ewes  ;  bred  by  himself. 

William  Abbaham,  of  Bametby-lc-Wold,  near  Brigg,  I^ncolnshire:  the 
Prize  of  Fifteen  Sovebeigns,  for  his  pen  of  five  16  months-old  Leicester 
Shearling  Ewes  ;  bred  by  himself. 

William  Sanday,  of  Holme  Pierrepont,  near  Nottingham  :  the  Prize  of  Tbt 
Sovebeigns,  for  his  pen  of  five  16  months-old  Leicester  Shearling  Eves ; 
bred  by  himself. 
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Shbbp  :  II.   Souihdowns  or  other  Short-^wooUed  Sheep, 

Jonas  Webb,  of  Babraham,  near  Cambridge:  the  Prize  of  Thibtt-fiye 
Sovereigns,  for  hb  17  montbs-old  Southdown  Ram ;  bred  by  himself. 

JoKAS  Webb,  of  Babraham,  near  Cambridge :  the  Prize  of  Twentt  Sovb- 
SEiGNs,  for  his  16  months-old  Southdown  Kam ;  bred  by  himself. 

Jonas  Webb,  of  Babraham,  near  Cambridge :  the  Prize  of  Ten  Sovereigns, 
for  his  16  months-old  Southdown  Ram ;  bred  by  himself. 

WnxiAM  RiODEN,  of  HoTe,  near  Brighton :  the  Prize  of  Thibtt  Soyereigns, 
for  his  28^  months-old  Sonthdown  Ram  ;  bred  by  himself. 

Jonas  Webb,  of  Babraham,  near  Cambridge :  the  Prize  of  Twenty  Sove- 
reigns, for  his  2  years  and  5  months-old  Southdown  Ram ;  bred  by 
himself. 

Jonas  Webb,  of  Babraham,  near  Cambridge  :  the  Prize  of  Ten  Sovereigns, 
for  his  3  years  and  4  months-old  Southdown  Ram ;  bred  by  himself. 

Jonas  Webb,  of  Babraham,  near  Cambridge :  the  Prize  of  Twenty  Sove- 
reigns, for  his  pen  of  five  16  months-old  Southdown  Shearling  Ewes ; 
bred  by  himself. 

Jonas  Webb,  of  Babraham,  near  Cambridge :  the  Prize  of  Futeen  Sove- 
reigns, for  his  pen  of  five  16  months-old  Southdown  Shearling  Ewes ; 
bred  by  himself. 

William  Rioden,  of  Hove,  near  Brighton :  the  Prize  of  Ten  Sovereigns, 
for  his  pen  of  five  16^  months  old  Southdown  Shearling  Ewes ;  bred  by 
himself. 

Sheep  :  III.   Long  Wools  not  Leicesters. 

WiLUAM  Garnx,  of  Aldsworth,  near  Northleach,  Gloucetterthire :  the 
Prize  of  Twenty-five  Sovereigns,  for  his  16  months-old  CotswoldRam ; 
bred  by  himself. 

WixjjAM  Lane,  of  £astiiigton»  near  Northleach,  Gloucestershire :  the  Prize 
of  Fifteen  Sovereigns,  for  his  16  months-old  Cotswold  Ram ;  bred  by 
himself. 

George  Hxwzr,  of  Ley  Gore,  near  Northleach,  Gloucestershire:  the  Prize 
of  Twenty  Sovereigns,  for  his  40  months-old  Cotswold  Ram ;  bred  by 
Wm.  Hewer,  of  Northleach,  Gloucestershire. 

William  Garne,  of  Aldsworth,  near  Northleach,  Gloucestershire :  the  Prize 
of  Ten  Sovereigns,  for  his  40  months-old  Cotswold  Bam ;  bred  by 

himself. 

William  Lane,  of  Eastington,  near  Northleach,  Gloucestershire :  the  Prize 
of  Ten  Sovereigns,  for  his  pen  of  five  16  months-old  Cotswold  Shear- 
ling Ewes  ;  bred  by  himself. 

William  Lane,  of  Eastington,  near  Northleach,  Gloucestershire :  the  Prize 
of  Five  Sovereigns,  for  his  pen  of  five  16  months-old  Cotswold  Shear- 
ling Ewes ;  bred  by  himself. 

Sheep:  IV.  3foimtain. 

John  Dodd,  of  Catcleugh,  near  Otterburn,  Northumberland :  the  Prize  of 
Twenty  Sovereigns,  for  his  27  months-old  pure  Cheviot  Ram  ;  bred  by 
himself. 

John  RonsoN,  of  East  Kielder,  near  Bellingham,  Northumberland :  the  Prize 
of  Tex  Sovereigns,  for  his  3  years  and  4  months-old  Cheviot  Ram ;  bred 

by  himself. 
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John  Nubcombe,  of  Hopcott  Farm,  near  Minehead,  Somersetshire:  thi 
Prize  of  Ten  Soysseigns,  for  his  pen  of  ^ve  I6j^  months-old  poreJEx^ 
moor  Horn  Shearling  Ewes ;  bred  by  himself. 

John  Robson,  of  East  Kielder,  near  Bellingbam,  Northumberland  :  the  Prii 
of  Tew  Soybbbiovs,  for  his  pen  of  fire  2  years  and  4  months-old  Chevic 
Ewes ;  bred  by  himself.    . 

Figs. 

R.  Bbodhubst  Hill,  of  Bache  Hall,  near  Chester :  the  Frize  of  Fi 

SoYEBEiGNs,  for  his  3  years  and  11  months-old  Boar,  of  a  large  breed ;{ 
bred  by  Ashley  Henry  Wilson,  of  the  Abbey,  near  Wigtcm,  Cumberl 

Geoboe  Edwabd  Tatlor,  of  Oatlands  Mill,  near  Leeds,  Yorkshire:  the] 
Prize  of  Ten  Soybbeigms,  for  his  2  years  and  three  months-old  Boar,  of  ij 
large  breed ;  bred  by  James  Martin,  of  Meanwood,  near  Leeds,  YorkshifOi 

John  B.  Sfbabikg,  of  Chilton,  near  Hungerford,  Beriu :  the  Prize  of  Hi 
SoYEREiGNS,  for  his  2  Ycars  and  6  months-old  Improved  Berks,  SiisseX| 
and  Neapolitan  Cross  IBoar,  of  a  large  breed ;  bred  by  himself. 

James  Dixon,  of  Westbrook  Place,  Horton,  near  Bradford,  Yorkshire :  the 
Prize  of  Fifteen  Soybbbions,  for  his  2  years  and  1  month-old  Boar,  of 
a  small  breed ;  bred  by  Mr.  John  Hadwen,  of  Kebroyd,  near  Halifiu. 

William  Ludlam,  of  Bradford,  Yorkshire :  the  Prize  of  Tbn  Soyxbeigiis, 
for  his  2  years  and  4  months-old  Boar,  of  a  small  breed ;  bred  by  himselt 

John  Radmobe,  of  Thorverton,  near  Cullompton,  Devon:  the  Prize  of 
FiYE  SoYEBEiGNs,  for  his  10  months-old  Leicester  Boar,  of  a  small  breed; 
bred  by  himself. 

Joseph  Tulet,  of  Keighley,  Yorkshire :  the  Prize  of  Futbbn  Sovbrbioxi^ 
for  his  I  year  2  months  and  6  days-old  Sow,  of  a  large  Iweed  ;  bred  bjr 
himself. 

Chablbs  Jackson,  of  46,  Goodram  Gate,  York :  the  Prize  of  Fivb  Soyi- 
BEiGNs,  for  his  1  year  11  months  and  2  weeks-old  Sow,  of  a  large  breed ; 
bred  by  himself. 

Samuel  Dbuce,  Junr.,  of  Eynsham,  near  Oxford :  the  Prize  of  FiftsbnSoyi- 
BEiGNs,  for  his  1  year  and  2^  months-old  ImproYed  Oxfordshire  SoW|  oft 
small  breed ;  bred  by  Thomas  Bowerman,  of  Eynsham. 

George  Edwabd  Tatlob,  of  Oatlands  Mill,  near  Leeds.  Yorkshire;  the 
Prize  of  Fiyb  Sovebbions,  for  his  1  year  and  2  months-old  Sow,  of  a 
small  breed ;  bred  by  himself. 

Joseph  Tulet,  of  Keighley,  Yorkshire :  the  Prize  of  Ten  SoyxbxigvSi  for 
his  pen  of  three  7  months  and  2  weeks-old  Breeding  Sow  Pigs,  of  a  luge 
breed ;  bred  by  himself. 

Matthew  Newman,  of  Court  Farm,  Hayes,  near  Uzbridge,  Middlesex :  the 
Prize  of  FiYE  SoYEBEiGNs,  for  his  pen  of  three  7  months  and  5  days-old 
Improved  Berkshire  and  Essex  Sow  Pigs,  of  a  large  breed ;  bred  by 
himself. 

E.  G.  Babnabd,  M.P.,  of  Gosfield  Hall,  near  Halstead,  Essex  (deceased): 
the  Prize  of  Ten  Soybrbigns,  for  his  pen  of  three  22  weeks-old  Lnproved 
Essex  Sow  Pigs  of  a  small  breed ;  bred  by  himself. 

E.  G.  Babnabd,  M.P.,  of  Gosfield  Hall,  near  Halstead,  Essex  (deeeaaed): 
the  Prize  of  Fiyb  Soyebeigns,  for  his  pen  of  three  32  week»-old  In* 
proved  Essex  Sow  Pigs,  of  a  small  breed ;  bred  by  himself. 
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BH  Smith  Cbosland,  of  Burbage  House,  near  Hinckley  ;  a  Short»homed  Bull ; 
bred  by  himself. 

SEPH   GiLLSTT,  of  Little  Haseley,  near  Wheatley:  a   Durham  Bull;  bred  by 
himself. 

UBS  Pbabbon,  of  St  Sampeon*s  Square,  York :  a  pure  Short-homed  Bull ;  bred  by 
Lord  Feversham,  of  Duncombe  Park.  * 

itxiAM  Rains,  of  Morton  Tinmonth,  near  Darlington :  a  pure  Short-honied  Bull ; 
bred  by  himself. 

IABLE8  TowNBLRT,  of  Towneley  Park,  near  Burnley:  a  Short-homed  Bull;  bred 
by  Richard  Eastwood,  of  Swinshow,  near  Burnley* 

CHARD  Charles  Lowndes,  of  Rice  House,  larerpool :  a  Short-home<l  Bull ;  bred 
by  himself. 

iOMAs  CuBisp,  of  Hawkhill,  Northamberhmd :  a  Short-homed  Bull:  bred  by 
himself. 

lOM AS  S.  Atkins,  of  Kimberley,  Norfolk :  a  Short-horoed  Durham  Bull :  breeder 
unknown. 

HN  Squire  Gray,  of  Morwick  Hall,  near  Leeds:  a  Short-homed  Bull;  bred  by 
himself. 

MBS  Douglas,  of  Athelstaneford,  New  Mains,  near  Drem,  N.  B. :  a  Short-homed 
Bull ;  bred  by  Colonel  Cradock,  of  Hartfortb,  Yorkshire. 

H.  Fawkes,  of  Faraley  Hall,  near  Otley,  Yorkshire  :  a  Short-horoed  Bull ;  bred 
by  himself. 

lARLBs  Towneley,  of  Towneley  Park,  near  Bumley:  a  Short-homed  Boll;  bred 
by  himself. 

SNJAiiiN  Wilson,  of  Brawith,  near  Thirsk  :  a  Short-homed  Bull ;  bred  by  himself. 

B  Charles  R.  Tempest,  Bart.,  of  Broughton  Hall,  Yorkshire :  a  Short-homed  BuU;^ 
bred  by  Mr.  Unthank,  of  Netherscales,  Penrith. 

LBVBT  Combe,  of  Cobham  Park,  Surrey  :  a  Short-horoed  Bull;  br^  by  himself. 

BMBT  Lister  Maw,  of  Tetley,  Lincolnshire :  a  Short-homed  in-Calf  Heifer ;  bred 
by  himself. 

ICHARD  Stratton,  of  Salthrop,  Wilts:  a  Short-horoed  in-Calf  Heifer;  brtd  by 

himself. 
3ARLE8  Towneley,  of  Towneley  Park,  near  Burnley:  a  pure.  Shortphoroed  in-Calf 

Heifer;  bred  by  Sir  Charles  Tempest,  Bart,  of  Broughton  Hall,  Yorkshire. 

iLLiAM  Flbtcher,  of  Radmauthwaite,  Nottinghamshire:  a  Short-horoed  in-Calf 
Heifer :  bred  by  himself. 

le  Hon.  Henry  Noel  Hill,  of  Berrington,  Shrewsbury:  a  pure  Short-horned 
Heifer  ;  bred  by  himself. 

ILLIAM  Smith,  of  West  Rasen,  Lincolnshire:  a  Short-homed  Heifer;   bred  by 
himself. 

'iLLiAM  Smith,  of  West  Rasen,  Lincolnshire:  aShort4ioroed  Heifer;  bred  by 

himself. 

iHN  KiRKHAM,  of  Hagnaby,  Lincolnshire:  a  pure  Short-homed  Heifer;  bred  by 

himself. 

^ILLIAM   Smith,   of  West  Rasen,  Lincolnshire:  a  Short-homed  Heifer;  bred  by 
himself. 

)RD  Feversham,  of  Duncombe  Park,  Yorkshire:  a  pure  Short-horned  Heifer;  bred 

hy  himself. 
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E.  W.  Smyths  Owbn,  of  Condover  Hall,  Salop :  a  Short-horned  Heifer ;  bred  bj 
himself. 

Bbnjamin  Wilson,  of  Brawith,  Yorkshire :  a  Short-homed  Heifer;  bred  by  himself. 

BsWAJiiN  WiLBONy  of  Brawidi,  Yorkshire :  a  Short-horned  Heifer;  brad  bj  binnclll 

John  Booth,  of  Killerby,  Yorkshire :  a  Short-homed  Heifer ;  bred  by  biinself. 

Richard  Booth,  of  Warlaby,  Yorkshire :  a  Short-homed  Heifer ;  bred  by  himeelf. 

James  Douglas,  of  Athelstaneford,  near  Drem,  N.B.:  a  Short-bonied  HeilSw;  brad 
by  himself. 

Mark  S.  Stewabt,  of  Sonthwick,  near  Dumfries^  N.B.:   a  Short-boniid  Heiftr; 
bred  by  himself. 

Thomas  Crisf,  of  Gedgia?e,  Suffolk  :  a  Sbort>Homed  Heite ;  brad  by  himMlll 

Rby.  J.  R.  Smtthibs,  of  East  Hill,  Eskz:  a  <*tnie  Hereford  Boll  f  brad  by  Samoel 
Aston,  of  Lynch  Court,  Leominster. 

*Jambs  Walker,  of  North  Leach  :  a  Hereford  Bull ;  bred  by  himself. 

Philip  Tobner,  of  The  Leen,  Pembridge :  a  Herefbrd  Bull ;  bred  by  Umseld 

*Rev.  J.  R.  Smytuibs,  of  East  HilU  Enex:  a  Hereford  in-milk  C^;   bred  bj 
Samuel  Aston,  of  Lynch  Court,  near  Leominster. 

*JoHN  Walker,  of  Westfield  House,  Holmer,  near  Hereford :  a  Hereford  in-Calf  Cow ; 
brad  by  David  Williams,  of  Newton,  near  Breooo. 

*JoHN  MoNKHOusE,  of  The  Stow,  near  Hereford :  a  Hereford  in-milk  and  in-Calf 
Cow ;  bred  by  bimselH 

Rev.  J.  R.  Smythies,  of  East  Hill,  Essex:  a  « true  Heiefocd  in-Calf  Heifer f  bred 
by  Samuel  Aston,  of  Lynch  Court,  near  Leominster. 

*LoBD  Berwick,  of  Cronkhill,  near  Shrewsbury  :  a  Hereford  Yearling  Hatftr ;  bred 
by  himself. 

*Edward  Price,  of  The  Court  House,  Pembridge :  a  Hereford  Yearling  Heifer ; 
bred  by  himself. 

*BowABn  Williams,  of  Lowess  Court,  Breconshire :  a  Hereford  Yearling  Heifer ; 
bred  by  himself. 

John  Addiss,  of  Clehonger,  near  Hereford:  a  Hereford  Yearling  Heifer;  bred  by 
himself. 

The  Eabl  of  Leicester,  of  Holkham  Hall,  Norfolk  :  a  pure  North  Derou  Bull;  bred 
by  himself. 

*Thomas  Miller,  of  Castle  Farm,  Dorset :  a  pure  Devon  Bull :  bred  by  Mr.  Bouehier, 
of  Wiveliseombe. 

John  A.  Thomas,  of  Rose  Asli,  Devon :  a  North  Devon  Bull ;  bred  by  himself. 

George  Turner,  of  Barton,  near  Exeter:  a  pure  North  Dsfvon  in-Caif  and  ia-«ilk 
Cow ;  bred  by  himself. 

*6eoroe  Turner,  of  Barton,  near  Exeter:  a  pure  North  Devon  in-Calf  Cow;  brad 
by  the  late  Mr.  Ley,  of  Kenn,  Devon. 

T.  W.  Fouracre,  of  Durston,  Somerset:  a  Devon  in-milk  Cow;  bred  by  UmMlf. 

*8amubl  Farthino,  of  Stowey  Court,  Somerset:  a  pure  Devon  in-Calf  Heifer;  bred 
by  himself. 

*8amuel  Farthino,  of  Stowey  Court,  Somerset :  a  pure  Devon  in-Calf  I^esftr ;  bred 

by  himself. 

*J.  K.  Farthino,  of  Nether  Stowey,  Somerset :  a  pure  Devon  iu-Ckilf  HeifStr;  1x«d  by 

himself. 

Samuel  Farthino,  of  Stowey  Court,  Somerset ;  a  pure  ^«fun  Yearling  Heifer ;  bred 

by  himself. 
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John  Nubcoubb,  of  Hopcott  Famv  Someneft:  ft  Nortb  Dfvon  Ycarliog  Hesfer;  bred 

by  himself. 

*W.  M.  GiBBS,  of  Bishop**  Lydeard,  Somtrtct:  a  Deron  YMiTing  HeHSsr ;  ^red  by 
himself. 

JoBH  BoswEix,  of  Ifer,  Bucks :  a  Ghann^  Islands'  Boll ;  bc«d  by  hnmelf. 

Henry  Le  Mbssubier,  of  Des  J^ans,  Torteral  Parish,  Guenwey :  a  pure  Channel 
Islands'  Bull ;  bred  by  himself, 

John  Humb,  of  Beau  Regard,  Jersey  :  a  Jersey  in-milk  and  in-Calf  G)ir  ;  bred  by 
Philip  A.  Huire,  of  St.  Clemtnts,  Jeney. 

Philip  Dauncey,  of  Harwood,  Bucks:  a  Channel  Islands*  in-Calf  Cow;  bred  by 
himself. 

•Philip  Dauncey,  of  Harwood,  Bucks :  a  Channel  Islands'  in-Calf  Heifer;  br*d  by 
hims^. 

•James  Gokringe,  of  Tilton  Farm,  Sussex :  a  Sussex  Bull ;  bred  by  Thomas  and 
Samuel  Piz,  of  Peasmazab,  Sussex. 

•Thomas  Child,  of  Michelham,  Sussex :  a  Sussex  in-milk  Cow  ;  bred  by  bimself. 

William  Fullbrton,  of  Ardo?ie  Mains,  Forfarshire:  an  Angus  polled  Yearling 
Heifer ;  bred  by  himself. 

*•?.  Leyborne  Popuam,  of  Littlecote,  Wilts:  a  pure  Cart  Stallion;  bred  by  J. 
Grimstead,  Farmer,  Nylands,  Somerset. 

lu  conseqaence  of  a  mistake  in  respect  to  the  Certifleate,  Mr.  Popham's  Bocm  was  placed 
in  Class  I.,  instead  of  ia  Class  II. ;  and  thus  was  precladed  from  competing  with  the 
Horses  of  his  own  age. 

•Henry  Stevens  and  Edward  Haynbs,  of  Hammond's  Farm,  Middlesex:  an  Agri- 
cultural Mare  and  Foal;  the  mare  bred  by  the  late  Mr.  Fowler;  the  sire  of  the 
foal  belonged  to  George  WilsOn,  of  Egbam,  Surrey. 

•Jonas  Webb,  of  Babraham :  a  Southdown  Ram  ;  bred  by  himself. 

•Jonas  Webb,  of  Babraham :  a  Southdown  Ram  ;  bred  by  hi mself. 

•Jonas  Webb,  of  Babraham  :  a  Southdown  Ram  ;  bred  by  bimself. 

•Robert  Boys,  of  Eastbourne:  a  Southdown  Ram  ;  bred  by  himself. 

•Wir>LiAM  Sainsbury,  of  West  Lavington,  Wilts;  a  Southdown  Ram  ;  bred  by  the 
late  James  Beaven,  of  Gore  Farm,  Wilts. 

•J.  R.  Overman,  of  Bumham  Sutton,  Norfolk ;  a  Southdown  Ram;  bred  by  himself. 

•John  Villiers  Shelley,  of  MaresBeld  Park,  Sussex  :  a  pen  of  5  pure  Southdown 
Shearling  Ewes ;  bred  by  himself. 

•J.  R.  Overman,  of  Bumham  Sutton,  Norfolk :  a  pen  of  5  Southdown  Shearling 
Ewes;  bred  by  himself. 

CuARLES  Large,  of  Broadwell,  Gloucestershire:  a  new  Oxfordshire  Ram;  bred  by 
himself. 

Geougb  Hewer,  of  Ley  Gore,  Gloucestershire :  a  Cotswold  Ram ;  bred  by  himself. 
•William  Lane,  of  Eastington,  Gloucestershire  :  a  Cotswold  Ram ;  bred  by  himself. 

Charles  Large,  of  Broadwell,  Gloucestershire :  a  new  Oxfordshire  Ram ;  bred  by 
himself. 

William  Garne,  of  Aldsworth,  Gloucestershire :  a  Cotswold  Ram  ;  bred  by  himself. 

George  Hewer,  of  Ley  Gore,  Gloucestershire :  a  Cotswold  Ram  ;  bred  by  William 
Hewer,  of  Northleach. 

•Edward  Bowlt,  of  Siddington  House,  Gloucestershire:  an  improved  Berkshire 
Boar,  of  a  large  breed ;  bred  by  himself. 

•John  Hbvry  Downs,  of  Gray's  Thurrock,  Essex :  a  Yorkshire  Boar,  of  a  small 
breed  ;  bred  by  R.  W.  Saanders,  of  Nun  wick  Hall,  Cumberland. 
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The  Earl  of  Radnor,  of  Colethill,  Berks :  a  Colasbill  Boar,  of  a  imall  breed ;  bred 
by  himself. 

*JoBN  Radmorb.  of  Thorverton,  Devon:  a  Leicester  Boar,  of  a  small  breed ;  bred  hj 
himself, 

Hbnrt  Watson,  of  Londonthorpe,  Lincolnshire :  an  improyed  Nottinghamshire  Boar, 
of  a  small  breed  j  bred  by  himself. 

^William  Abbott,  of  Woodhouse  Carr,  Yorkshire :  a  Sow  of  a  large  breed ;  bred  by 
John  Midgley,  of  Meanwood,  near  Leeds, 

Jambs  Robinson,  of  Phoenix  Mill,  Torluhire :  a  Sow  of  a  large  breed ;  bied  by 
Abraham  Houldsworth,  of  Moore  Bottom,  Yorkshire. 

JosBPH  TuLEY,  of  Keighley,  Yorkshire :  a  Sow  of  a  large  breed ;  bred  by  Thomas 
Fickard,  of  Exleyhead,  Yorkshire. 

EowABD  BowLT,  of  SiddingtoQ  House,  Gloucestershire :  an  improved  Berkshire  Sow, 
of  a  large  breed ;  bred  by  himself. 

M08B8  Cabtwbight,  of  Stanton  Hill,  Staffs. :  aTamworth  Sow,  of  a  large  breed; 
bred  by  himself. 

John  Raomorb,  of  Thorverton,  Devon :  a  Leicester  Sow,  of  a  small  bread ;  bied  by 
himself. 

■^TmoTBY  Town,  of  Keighley,  Yorkshire:  a  Sow  of  a  small  breed;  bred  by  Christo- 
pher Saxton,  of  Morton  Banks,  Yorkshire. 

The  Earl  of  Radnor,  of  Coleshill,  Berks:  a  Coleshill  Sow,  of  a  fmall  breed;  bied 
by  himself. 

E.  6.  Babnabd,  M.P.,  of  Gosfield  Hall,  Essex  (deceased)  :  a  pen  of  three  improved 
Essex  Sow  Pigs,  of  a  small  breed ;  bred  by  himself. 


Tbeae  CommendAlIons  are  amtnged  in  the  order  of  the  aambers  of  the  Gcttileates  to  vhiefa 
they  refer.  The  nark  (*)  ■ignilh't  *'  hiohlt  coMmMDao;'*  Ike  rwJsriua  of  it, 
**  coMMKirosD  ;**  by  the  Judges. 
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3Ropal  iagricultural  Sboriet^  of  Cnglanlx. 


ANNUAL  COUNTRY  MEETING  OF  1852, 

TO  BE  HELD 

AT  LEWES,  IN  SUSSEX, 

FOB  THE  SOUTH-EASTERN  DISTRICT,  OOMFRISOVG  THE  00UNTIE8  OF 

KENT,  SURBET,  AND  SUSSEX. 

frizes  for  Agricultural  Implements  and  Machinery  .*  with  the  Con- 
ditions for  their  Competition^  and  general  Begulatione  for  their 
Exhibition  and  Trial, 


The  Prizes  are  open  to  general  competition ;  Members  of  the  Society  having  the 
privilege  of  a  free  entry ;  while  non-Subscribers  are  allowed  to  compete  on  the 
payment  of  5«.  on  each  certificate. 

Forms  of  Certificate  to  be  obtained  on  application  to  the  Secretary,  12,  Hanover- 
square,  London.  All  Certificates  for  the  entry  of  Implements,  &c.,  will  be  re- 
quired to  state  the  total  number  of  articles  entered  to  be  shown  by  each  Exhi- 
bitor, and  the  space  required  for  their  exhibitioo ;  and  must  be  returned,  filled  up, 
to  the  Secretary,  on  or  before  the  1st  of  May,  1852  :  the  Council  having  decided 

[  that  in  no  case  whatever  shall  any  such  Certificate  of  Implements  be  received 
after  that  date. 


No.  of  Prixe. 


Prizes. 


7 
7 
7 
5 
5 
10 
10 
5 


1.  For  the  Plough  best  adapted  for  general  purposes 

2.  For  the  Plough  best  adapted  for  Deep  Ploughing 

3.  For  the  best  One-way  or  Turn-wrest  Plough 

4.  For  the  best  Paring  Plough      •      •      •     • 

5.  For  the  best  Subsoil  Pulverizer      «     •     • 

6.  For  the  best  Drill  for  general  purposes      • 

7.  For  the  best  Steerage  Corn  and  Turnip  Drill 

8.  For  the  best  Drill  for  small  occupations    • 

9.  For  the  best  and  most  economical  Small-occupation 

Seed  and  Manure  Drill  for  flat  or  ridged  work 

10.  For  the  best  Turnip  Drill  on  the  flat    .      .      . 

11.  For  the  best  Turnip  Drill  on  the  ridge      •     . 

12.  For  the  best  Drop  Drill,  for  depositing  seed  and  manure 

13.  For  the  best  Manure  Distributor 5 

14.  For  the  best  Portable  Steam-Engine,  not  exceeding 

6-horse  power,  applicable  to  Thrashing  or  other 

agricultural  purposes «      •     •  40 

For  the  second-best  ditto,  ditto      ••,••••  20 


5 

10 
10 
10 
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15.  For  the  best  Fixed  Steam -Engine,  not  exceeding  8-        '£ 

horse  power,  applicable  to  Thrashing  or  other  agri- 
cultural purposes ]^20 

For  the  Mecond-best  ditto,  ditto Jk^^ 

16.  For  the  best  Portable  Thrashing  Machine,  not  exceed- 

ing 2-horse  power,  for  small  occupations    .      •      .      .10 

17.  For  the  best  Portable  Thrashing  Machine,  not  exceed- 

ing 6-horse  power,  for  larger  occapations    •     .      •      .  20 

18.  For  the  best  Portable  Thrashing  Machine,  not  exceed- 

ing 6-horse  power,  with  shaker  and  riddle :  to  be 
driven  by  steam 20 

19.  For  the  best  Fixed  Thrashing  Machine,  not  exceeding 

G-horse  power,  with  straw-shaker,  liddle,  and  win- 
nower, that  will  best  prepare  the  com  for  the  finish- 
ing dressing-machine :  to  be  driven  by  steam         .     .  20 

20.  For  the  best  Corn-dressing  Machine 10 

21.  For  the  best  Grinding^Mill  for  breaking  agrieultaial 

produce  into  fine  meal 10 

22.  For  the  best  Linseed  and  Corn-Crusher  .      .      •     •     5 

23.  For  the  best  Chaff-Cutter,  to  be  worked  by  horse  or 

steam  power        •  •  10 

24.  For  the  best  Chaff-Catter,  to  be  worked  by  hand-power  .  6 

25.  For  the  best  Turnip-Cutter 6 

26.  For  the  best  Oilcake -Breaker  for  every  variety  of  cake  •  5 

27.  For  the  best  One-Horse  Cart  for  general  purposes      .  •  10 

28.  For  the  best  Light  Waggon  for  general  purposes       .  •  10 

29.  For  the  best  Machine  for  making  Draining  Ttfes  or 

Pipes  for  agricultural  purposes        .      •     ...     .      .20 

30.  For  the  best  Instruments  for  Hand-use  in  Drainage  .      .  3 

31.  For  tlie  best  Heavy  Harrow 5 

32.  For  the  best  Light  Harrow 5 

33.  For  the  best  Cultivator,  Grubber,  and  Scarifier    ,     .     .  10 

34.  For  the  best  Pair-Horse  Scarifier 5 

35.  For  the  best  Horse  Hoe  on  the  fiat 10 

36.  For  the  best  Horse  Hoe  on  the  ridge         •      •      •      •     .  5 

37.  For  the  best  Horse  Rake 5 

38.  For  the  best  Horse  Seed-Dibbler  or  Seed-Depository  not 

being  a  drill 10 

39.  For  the  best  Gorse-Bruiser 5 

40.  For  the  best  and  most  economical  Steaming  Appaiatus 

for  general  purposes 5 

41.  For  the  best  Dynamometer,  especially  applicable  to  the 

traction  of  ploughs 5 

42.  Miscellaneous  Awards  and  EssenttSI  Improvements, 

Fourteen  Silver  Medals  estimated  at 31 

43.  For  the  Invention  of  any  New  Implement,  such  sum  as 

the  Council  may  think  proper  to  award       

44.  For  the  best  Plough  to   fill  in  the  soil  cast  out  of 

drains,  with  not  more  than  4  horses,  two  and  two 
abreast  (offered  by  R.  A.  Slaney,  Esq.,  M.P.)  ...  10 
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Conditions. 

Prize 

No.  6. — The  Drill  far  General  Pvrpoaeg  will  be  preferred  which  shall  pos- 
sess the  most  approved  method  of  distrihutin^  compost  or  other 
manure,  in  a  moist  or  dry  state — quantity  bemg  especially  con- 
sidered. Other  qualities  being  equal,  the  preference  will  be  given 
to  the  drill  which  may  be  best  adapted  to  cover  the  manure  with 
soil  before  the  seed  is  deposited. 
No,  9. — The  Small-oceupatum  Seed  and  Mamwe  Drill  will  not  compete  with 
the  drill  of  a  higher  price,  as  its  cheapness  to  the  purchaser  will  be 
a  material  consideration. 
Nos.  10,  11.— The  Thmip  Drille  on  the  Flat  and  Ridge^  respectively,  will  be 
preferred  which  shall  possess  the  most  approved  method  of  dis- 
tributing compost  or  other  manure  in  a  mmst  or  dry  state — 
quantity  being  especially  considered.  Other  qualities  being  equal, 
the  preference  will  be  ^ven  to  the  drill  which  may  be  best  adapted 
to  cover  the  manure  with  soil  before  the  seed  is  deposited. 
No.  13. — The  Manure  Distributor  will  be  preferred  which  is  best  adapted  for 
distributing  broad-cast  any  kind  of  compost  or  hand-tillage,  when 
in  a  moist  or  dry  state ;  and  which  is  capable  of  adjustment  for 
the  delivery  of  any  quantity  from  2  to  20  bushels  per  acre. 
No,  14. — The  Portable  Steam- Engine  must  not  be  more  than  six-horse  nominal 
power ;  the  diameter  of  the  cylinder  not  to  exceed  8^  inches.  The 
Exhibitor  will  be  required  to  furnish  to  the  Society,  along  with  the 
specification,  a  longitudinal  and  transverse  sectional  plan  of  the 
lK>iler,  showing  the  action  of  the  6re  upon  the  flues;  and  also  to  state 
in  writing  the  thickness  and  quality  of  the  boiler  plates,  as  well  as 
the  diameter  of  the  cylinder,  the  length  of  stroke  of  the  piston,  the 
number  of  revolutions  of  the  crank -shaft  (with  its  diameter,  and 
whether  made  of  wrought  or  cast  iron\  the  diameter  and  weight 
of  the  fly-wheel,  the  diameter  of  the  driving  pulley  (which  should 
not  be  less  than  5^  inches  wide,  nor  move  at  a  rate  less  than  1600  feet 
per  minute),  the  number  of  horse-power  the  engine  is  calculated 
to  work  at,  the  probable  time  it  will  require  to  generate  the 
steam  (taking  water  at  60^)  and  raise  it  up  to  the  working  pres- 
;  sure  (not  to  exceed  45  lbs.  on  the  square  inch),  the  quantity  of  fuel 
it  will  consume  in  getting  up  the  steam,  and  the  consumption  of 
fuel  for  every  hour  it  is  m  roll  woiiL  The  engine  must  be  pro- 
vided with  a  good  water-gauge,  and  with  a  short  piece  of  pipe 
fhted  with  a  cock  having  a  thread  to  fit  the  f-incfa  gas-pipe,  for  tne 
purpose  of  fixing  a  pressure-gauge.  Also  a  2  inch  cock  must  be 
attached  to  the  steam-ciiest  of  the  boiler,  sseh  cock  to  have  the 
usual  gas  thread  fbr  the  purpose  of  taking  steam  from  Ae  boiler, 
should  the  Society  require  to  do  so.  The  Society  will  be  em- 
powered to  select  any  engine  for  the  purpose  of  driying  other 
machinery  under  trial,  ai^  will  pay  the  Exhibitor  U.  »-day  for 
the  use  of  the  engine  and  a  competent  attendant,  dmriiig  the  time 
the  services  of  such  engine  may  be  required. 
No.  15. — ^The  Fixed  Steam- Engine  must  not  be  nsore  than  8-)ior8e  power,  the 
diameter  of  the  cylinder  not  to  exceed  lOi  inches ;  the  Exhibitor 
will  sot  be  required  to  bring  a  boiler,  as  steam  wfll  be  fbmished 
by  boilers  sapplied  by  the  Society ;  bat  be  will  be  required  to  fix 
the  engine,  also  to  find  the  materials  for  doing  so^  at  his  own 
expense,  and  in  such  a  position  in  the  trial -yard  as  may  be  pointed 
out  to  him.  He  must  also  fiimisb  the  Society  with  plsins  and 
spedfications,  deseribiDg  folW  the  boiler  and  fittings  that  be  would 
supply  to  his  cnstomer  with  the  engine  he  exhibits.  The  drawings 
must  show  fully  the  fbmi  of  the  fines,  and  the  mode  of  setting  the 
boiler ;  and  the  specification  must  describe  the  qadity  of  the  iron 


xxvi  Agricultural  Implements :  ConHtions. 

Prize. 

and  the  thickness  of  the  plates  in  the  boiler,  the  distance  and 
diameter  of  the  riyets,  also  the  leading  particulars  of  the  engine 
he  intends  to  exhibit,  such  as  horse-power  of  the  engine,  diameter 
of  the  cylinder,  length  of  stroke,  number  of  strokes  per  minate, 
diameter  of  crank-shaft  (and  vheUier  it  is  made  of  wronght  or  cast 
iron),  diameter  and  weight  of  fly-wheel,  diameter  of  driying- 
pulley ,  which  should  not  be  less  thim  6  inches  wide,  nor  trayel  less 
than  1200  feet  per  minute.  The  drawings  and  spedfieations  relat- 
ing to  the  Prixe-Engines  will  remain  the  copyri^t-property  of  the 
S(^ety.  The  engine  exhibited  must  be  snppUed  with  a  goyemor, 
and  ha?e  a  starting  oock  to  regulate  the  supply  of  tteam«  and  be 
fitted  with  a  thread  equal  to  the  2-inch  gas-pipe. — ^The  Judges  will 
*  be  instructed  to  employ  in  the  trial  of  the  steam-engines  an 

apparatus  known  as  a  Force-Resister,  as  a  test  of  power,  such 
apparatus  consisting  of  a  friction-break,  to  supply  and  regulate  the 
friction  required  to  balance  the  power  of  the  engine,  as  well  as 
to  show  the  utmost  resistance  for  any  quantity  of  power  the 
engine  on  trial  may  require. 

No.  29.— With  the  Draining  Tile  or  Pipe  Machine,  specimens  of  tiie  tiles  or 
pipes  will  be  required  to  be  shown  in  the  yard ;  the  nice  at  wluch 
these  haye  been  sold  must  be  stated,  and  will  be  tsiken  into  con- 
sideration ;  and  proof  of  the  working  of  the  machine  itself  to  be 
giyen  to  the  satis&ction  of  the  Judges. 

Sand  and  Power  Machines — ^The  Exhibitors  of  such  machines  as 
are  usually  worked  by  hand  must  proyide  and  fix  on  them  jpnlleys 
not  less  Ihan  4  inches  wide,  such  pulleys  to  be  equal  in  diameter 
to  twice  the  length  of  the  winch  that  the  machine  it  usually 
worked  with.  The  Exhibitors  of  machines :  that  require  to  be 
driyen  by  power  must  fix  on  them  pulleys  of  soffident 
and  width,  that  they  may  be  easily  driven  by  straps. 


Regulations. 

Certificates  and  Speci7ication8. 

I.  The  necessan^  printed  forms  of  certificates  and  specifications  may  be  obtained 
from  the  Secretary,  at  No.  12,  Hanoyer  Square,  London,  by  penons  who 
are  desirous  of  exhibiting  implements,  &c. 

2*  No  implements  will  be  admitted  for  exhibition  unless  the  neoessanr  certificate, 
filled  in  on  the  printed  form  prescribed,  complete,  and  signed  hy  tiie  ex- 
hibitor (or  his  agent),  in  the  manner  directed,  has  been  deliYeied  to  the 
Secretary,  or  sent  (postage  free),  directed  to  him,  so  as  to  reach  No.  12, 
Hanoyer  Square,  on  or  before  the  1st  of  May,  1852.  The  specifications  and 
any  additional  particulars  of  such  implements  need  not  be  deliyered  until 
the  1st  of  June,  1852;  but  if  such  specifications  and  necestanr  particulars, 
required  by  the  printed  rules,  should  be  neglected  to  be  sent  by  that'  time, 
such  implement  as  that  informality  affects  wul  be  disqualified  for  ochibiticm. 
For  the  satisfiEustion  of  Exhibitors,  the  Secretary  will  acknowledge  by  return 
of  post  the  due  receipt  and  registration  of  the  certificates. 

S.  The  certificate  sent  in  by  the  1st  of  May  must  state  the  snace  each  Exhilntor 
will  require  (the  sheds  being  20  feet  wide),  in  order  tnat  the  Director  or 
Stewards  may  apportion  ^e  standing-room  among  the  yarious  partica  who 
make  application.  Exhibitors  will  naye  to  pay  Is.  per  ibot  run  towards 
defraying  the  expense  of  erecting  the  sheddins,  whicn  amount  mnat  be  re- 
mitted to  the  Secretary  with  the  certificate  by  the  1st  of  May. 
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4.  Persons  who  intend  to  send  thdr  own  hones  and  driyer  to  work  in  the  trial- 

field  must  declare,  in  the  certificate,  their  intention  of  doing  so. 

5.  A  description  of  each  article  intended  to  be  shown  most  be  written  on  one 

side  only-  of  the  specification :  it  must  state  the  name  and  address  (when 
they  are  known)  of  the  inventor,  the  improTer,  and  the  manufacturer :  it 
must  also  detail  the  improvements  (if  any),  peculiarities,  &c.,  of  each 
implement 
€.  The  specification  must  state  the  lowest  selling  price  of  each  article ;  and  each 
Exhibitor  shall  be  bound  to  execute  all  oraers  given  to  him  in  the  show- 
yard  at  the  price  stated  in  his  specification. 

7.  If  an  article  is  intended  to  compete  for  the  prize  ofiered  for  '*  any  new  agri- 

cultural implement,"  it  must  be  entered  as  such  in  the  spedfication. 

8.  If  a  prize  or  medal  has  been  awarded  at  a  previous  meeting  of  the  Society  to 

any  implement  which  is  entered  for  exhibition  at  Lewes,  the  specification 
must  state  whether  it  was  a  prize  or  medal,  or  both,  and  the  date  at  which 
it  was  awarded  ;  if  a  prize,  the  amount  must  be  stated. 

9.  If  any  improvement  has  been  made  in  the  implement  subsequently  to  that 

award,  a  description  and  drawing  of  the  improvement  must  accompany  the 
specification. 

10.  Exhibitors  of  implements,  in  sendiug-in  the  specification  of  their  different 

articles  for  publication  in  the  Catalogue,  must  confine  themselves  to  stating 
such  particulars  oidy  as  are  required  by  the  regulations  of  the  Prize  Sheet, 
as  the  insertion  of  additional  particulars  must  be  paid  for  at  the  rate  of  one 
shilling  a  line,  with  a  view  to  prevent  the  unnecesaary  enlargement  of  the 
Catalogue. 

11.  In  order  to  check  the  entry  of  implements  which  are  not  intended  to  be  ex- 

hibited, a  fine  of  5«.  on  implements  under  10/.  in  value,  and  a  fine  of  109. 
on  implements  of  10/.  and  upwards  in  value,  will  be  charged  on  each  imple- 
ment entered  and  not  exhibited,  unless  a  certificate  shall  be  sent  to  the 
Secretary,  on  or  before  the  day  of  exhibition,  that  the  non-exlubition  is 
caused  by  unavoidable  accident, 

Abbival  or  Implements,  &c, 

12.  All  implements,  &c.,  entered  for  exhibition,  must  be  brought  to  the  show-yard 

before  five  o'clock  in  the  evening  of  the  Thursday  preceding  the  week  of 
exhibition. 

13.  No  implement,  &c.,  will  be  admitted  into  the  yardibr  exhibition  unless  it  has 

been  described  as  a  separate  article,  in  the  fi>rm  prepared  for  that  purpose, 
delivered  to  the  Secretary  as  above. 

14.  A  ticket,  bearing  the  number  corresponding  with  the  spedfication,  must  be 

attached  to  some  conspicuous  part  of  each  implement  before  it  is  brought  to 
the  gate. 

15.  The  admission  order,  which  will  be  sent  for  articles  properly  entered,  must  be 

delivered  to  the  f^ate-keeper  of  the  yard  by  the  person  who  brings  the 
articles  for  admission. 

16.  No  implement  having  upon  it  punt  or  varnish  that  is  wet  will  be  allowed  to 

enter  the  yard. 

Abbangement  of  Implements. 

17.  All  implements  must  be  unpacked  and  arranged  in  each  stand,  by  the  exhibitor, 

according  to  their  numbers,  and  in  the  same  direction  as  the  numbers  of  the 
different  stands  run,  consecutively.  Exhibitors  are  requested  to  have  them 
arranged  by  five  o'clock  in  the  evening  of  Thursday  in  the  week  preceding 
that  of  exhibition,  as  the  Judges  will  commence  tiieir  inspection  early  on 
the  following  morning.  All  implements,  &c,  that  are  not  unpacked  by 
that  hour  will  be  removed  fh>m  the  yard. 

18.  No  implement  will  be  allowed  to  be  painted  or  varnished  after  it  has  entered 

the  yard. 
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Taiiju 

I.  All  implements  admitted  to  the  exhibition  will  be  liable,  upon  the  reoom- 
mendation  of  the  Judges,  to  have  their  capabilities  prored  by  aetnml  trial. 

I.  (I)  All  implements  turned  by  the  winch  or  hand-crank  shaU  not  be  worked 
at  any  trial  beyond  the  following  speed ;  namely,  40  reTolutions  per 
minute  for  12-inch  crank,  35  revolutions  for  14-incn  crank,  30  nrrolirtioBS 
for  16-inch  crank.  (2)  In  machinery  driven  by  horse^power,  the  utmost 
speed  that  the  horses  shall  be  driven  at  dnrins  any  trial  snail  not  exceed  2i 
miles  per  hour,  or  198  feet  per  minute.  (3)  Steam-maehinerj  shall,  nnder 
no  circumstances,  be  allowed  to  compete  at  any  trial  with  a  greater  pressure 
than  45  lbs.  per  square  inch  in  the  boiler ;  at  which  preseure  it  will  be 
expected  that  the  engine  shall  work  up  to  the  power  aeclared  by  the  ex- 
hibitor.—  The  quantity  of  fuel  consumed  oy  each  engine  wUl  he  9trietl^  ateet' 
tained  hy  the  Judges, 

I.  Ample  private  trial  will  be  given  to  such  implements  as  the  Judges  shall 

select,  and  at  such  time  and  place  as  the  Stewards  may  appoint. 
\.  No  person  will  be  permitted  to  remove  any  implement  from  the  yard  to  the 

trial-field,  unless  by  the  express  orders  of  the  Director  or  Stewsurds,  upon 

the  recommendation  of  the  Judges. 
3.  Exhibitors  are  requested  to  be  in  attendance  during  the  trials  of  their  own 

implements,  and  in  the  implement -yard  while  the  Judffes  are  injecting  the 

implements,  in  case  any  explanation  may  be  required  from  them. 
t.  No  implement  will  be  allowea  to  commence  work  in  the  trial-field,  unless  by 

the  express  orders  of  the  Judges  or  Stewards. 
5.  Notice  or  the  nature  of  the  soil  upon  which  the  trials  are  to  take  place  will,  u 

necessary,  be  given  to  the  exhibitors  by  the  Secretary. 
5.  Chaff-cutters,  corn-crushers,  and  other  small  implements,  will  be  removed,  ibr 

trial,  into  the  space  attached  to  the  implenient-yard  (called  the  "  trial- 

yard"),  into  which   space  the  Jud^  of  implements,  and  the  ezhilHtor 

during  the  trial  of  his  implement,  will  alone  be  admitted. 

7.  Hay,  straw,  turnips,  &c.,  may  be  brought  with  the  implements  for  the  pnrpoee 

of  being  used  in  the  trial  of  those  implements. 

Consulting  Engineer. 

8.  The  Consulting  Engineer  will  be  in  attendance  in  the  yard,  ind  dnring  the 

trials,  to  examine  the  implements. 

9.  The  Consulting  Engineer  will  not  act  as  one  of  the  Judges  of  implements,  bat 

only  as  mechanical  referee  whenever  the  Stewards  and  Judges  may  de^  it 
necessary  to  call  in  his  aid. 

Depasture  of  Implements,  &c  {after  ths  Skow\ 

(0.  No  implements,  excepting  those  selected  for  trial,  can  be  removed  from  the 
yard  until  6  o'clock  on  the  evening  of  Thursday  in  the  week  of  exhibition. 

II.  The  "Delivery  Order,"  filled  up  and  signed  by  the  exhibitor  or  his  agent, 

must  be  delivered  to  the  gate-keeper;    no  implement  can  be  removed 
without  it. 

General  and  Miscellanboits  BEOULATioiia. 

)2.  Non-Subscribers  wishing  to  exhibit  implements,  &C.,  are  reqnired  to  pay  5«.  as 
an  entrance- fee.  This  payment  must  be  sent  by  a  Post-oftoe  Order,  made 
payable  to  the  Secretary,  and  enclosed  with  the  certificate  by  the  1st  of 
May :  a  neglect  in  making  such  remittance  mar  invalidate  Anr  entry. 

33.  Implements  which  have  been  removed  to  the  trial -field  mast  be  bnmaht  back 

to  the  yard,  and  replaced  according  to  their  numbers,  either  oa  Tncsdiy 
evening,  or  Wednesday  morning  before  6  o'clock,  in  the  week  of  show. 

34.  No  fire  will  be  allowed  to  be  lighted  in  the  show-yard  for  any  steam-engine  or 

other  implement 
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35.  After  the  Report  on  the  Trial  and  Ezhibitioii  of  the  f mplcMente  hat  appeared 

in  the  Joamal,  a  copy  of  that  Beport  will  be  deUvered  gratia  to  such 
exhibitors  of  implemeuts  as  may  not  be  members  of  the  fioeietj,  opon  their 
making  applieatK)n  for  it  to  the  Secretary,  at  No.  12,  HasoYer  Square. 

36.  Exhibitors  of  implemeata  vill  ha^e  a  five  ticket  of  admiaaion  sent  to  them, 

along  with  their  ^  Admission  Order." 

37.  The  JiSges*  decision  will  in  all  cases  be  iivaL 

38.  If  a  notice  in  writing  shall  be  deliTered  to  the  Stewards  that  any  inrention  is 

considered  to  be  an  infringement  of  the  right  of  another  party,  the  imple- 
ment may  still  be  tried  if  selected  by  the  Judges  for  that  purpose ;  and  if 
on  such  trial  the  invention  should  be  foiuid  to  aierit  the  prise,  the  prize 
shall  be  awarded,  sabject  to  the  condition  of  payment  being  snsp«ided  for  a 
reasonable  period,  to  allow  the  trial  of  the  rights  of  the  parties  at  law ; 
and  if  no  steps  at  law  are  taken  in  the  next  term,  the  award  shall  be 
absolute. 

39.  Any  person  who  shall  have  been  shown,  to  the  satis&cdon  of  the  Conncil,  to 

have  been  excluded  from  exhibiting  for  prises  at  the  exhibition  of  any 
society,  in  consequence  of  having  b^n  convicted  of  an  attempt  to  obtain  a 
prize  by  giving  a  false  certificate,  will  not  be  allowed  to  compete  for  any 
of  the  prizes  offered  by  the  Kojal  Agricnltnral  Society  of  England,  or  at 
any  of  their  Meetings. 

Instrvchons  to  tile  Judges. 

1.  The  Judges  will  have  the  Friday,  Saturday,  Monday,  and  Toesday,  for 
making  their  s^judication  and  signing  their  awards. 

2.  The  Judges  will  be  instructed  neither  to  divide  nor  to  increase  any  of  the 
specific  prizes.  If  they  should  not  award  anjr  specific  prise  mentioned  in  the  Prise 
Sheet,  they  will  be  instructed  not  to  ajj^ropriate  that  sum  to  any  other  dncriptioa 
of  implement 

3.  if,  in  the  opinion  of  the  Judges,  there  should  be  equality  of  merit,  they 
will  be  instructed  to  make  a  special  report  to  the  Council,  who  will  deckle  on 
the  award. 

4.  The  Judges  will  be  instructed  to  withhold  any  prise,  if  the^  shall  be  of  opinion 
that  there  is  not  sufficient  merit  in  any  of  the  implements  exhibited  for  such  prise 
to  justify  an  award. 

5.  The  Judges  will  be  requested  to  observe  that,  in  addition  to  the  specific 
prizes,  there  are  Ten  of  the  Silver  Medals  which  they  have  the  power  of  distri- 
buting in  awards  among  the  Exhibitors  of  such  miscellaneous  artides  as  tiiey  may 
decide  to  possess  sufficient  merit. 

6.  The  Judges  will  also  be  empowered  to  award  a  Silver  Medal  for  any  new 
principle  of  construction  whidi  the^  may  connder  an  essential  improvement,  even 
though  the  implement  in  which  it  u  introduced  should  not  be  adjudged  to  be  the 
best  of  its  class.  In  all  such  cases  it  will  be  necessary  for  the  Judges  to  specify 
deariy  the  exact  nature  of  the  improfcment  for  which  the  Medal  is  awarded. 

7.  The  Judges  will  be  instructed  to  deliver  to  the  Director  their  final  and  com- 
plete awards  of  all  prizes  and  medals,  brfore  they  have  the  yard,  on  the  evening  of 
Tnnday  in  the  wees  of  exhibition,  in  order  that  the  necessaiy  plactfds  may  be 
placed  on  the  Prize  Implements. 

8.  The  Judges  will  be  requested  to  observe  that  it  is  left  to  their  discretion  to 
select  the  implements  for  trial. 

9.  In  making  their  decision,  the  Judges  will  be  instructed  to  take  the  selling 
prices  of  the  implements  into  consideration. 

10.  The  Judges  will  be  instructed  to  pay  particular  attention  to  the  20th  General 
Regulation  above  written. 

11.  The  Judges  will  be  instructed  to  employ  in  the  trial  of  the  steam-engines  an 
apparatus  known  as  a  "  Force-Resister,"  as  a  test  of  power — such  apparatus  con- 
sisting of  a  friction-break,  to  supply  and  regulate  the  friction  required  to  balance 
the  power  of  the  engine,  as  well  as  to  show  the  utmost  resistance  for  any  quantity 
of  power  the  engine  on  trial  may  require. 

12.  The  Judges  will  be  instructed  to  ascertain,  in  every  engine,  and  report  in 
their  award,  whether  regulators  or  governors  are  used  in  the  steam-engines  which 
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they  reoontmend  for  prises ;  and  also  to  ascertain  the  lemperatare  of  the  water  in 
the  bmlers  immediately  prior  to  the  lighting  of  the  fires  at  the  eoramencement  of 
the  trial  of  the  steam-engines. 

13.  In  addition  to  the  Consnlting-Enffineer  of  the  Sodelj»  who  aets  as  mechanical 
referee,  two  engineers  will  be  appointed,  who  will  be  sole  Judges  of  steam-enffines, 
and  of  steam-power  generally,  considered  in  a  scientific  and  mechanical  pomt  of 
-view,  without  reference  to  the  applicatioD  of  such  power  to  agricultutal  machinery ; 
and  they  will  be  instructed  to  report  to  the  Stewards  in  writings  far  tiie  inibrmatioB 
of  the  other  Judges,  a  statement  of  the  power  applied  to  tibue  machinery  under  the 
conaderation  of  any  such  Judges. 

14.  The  other  Judges  will  judge  the  work  done  by  any  agricultural  i«ytfl*»ne  to 
which  steam  or  other  power  is  ai>plied ;  but  they  will  be  instructed  to  pay  erery 
attention  to  the  report  of  the  engmeers  in  formmg  their  jud^ent  of  the  work  of 
the  machinery  on  whidi  thejjr  are  called  to  abjudicate. 

15.  The  Judges  will  be  instructed,  that,  in  the  trial  of  machines^  in  erery  case 
where  practicable,  steam-power  should  be  ad(^>ted  instead  of  horses,  as  the  most 
accurate  test  of  the  relatiTC  working  of  machinery. 

Instructions  to  the  Stewards. 

1.  The  Director  and  Stewards  of  the  Implement-yard  are  instructed  to  take'caiv 
that  no  GoTemor  or  Member  of  the  Society,  Member  of  Council,  or  stranger,  be 
admitted  into  the  Implement-yard  before  the  opening  of  Uie  Ezldbitiaii.  They  are 
also  instructed  not  to  admit  into  the  Trial-yard,  a^oining  the  yard«  any  person, 
excepting  the  Judges,  and  the  Exhibitors  duriug  the  trial  of  their  respectiTo 
implements. 

2.  The  Stewards  are  empowered  to  make  such  regulations  fbr  the  trial  of  imple* 
ments  as  they  may  consider  requisite ;  and,  previously  to  ti^  time  of  the  Meeting, 
to  place  the  land  which  they  may  select  unaer  such  culture  and  management  as 
may  ensure  a  fair  and  perfect  trial. 

3.  The  Stewards  will  be  requested  to  pay  particular  attention  to  the  80th  General 
Regulation  above  written. 

4.  The  Director  and  Stewards  of  the  Yard  are  requested  to  report  the  names  of 
the  parties  who  have  not  exhibited  any  of  the  implements  entered  by  them,  or  who 
neglect  to  pay  the  fines. 

5.  All  Exhibitors'  serrants  in  charge  of  implements  will  be  snbject  to  the  orders 
df  the  Director  and  Stewards. 

6.  The  Council  also  delegates  fiill  power  to  the  Director  and  Stewards  to  enforce 
all  the  aboTC  Regulations. 

*«*  All  Exhibitors  and  persons  admitted  into  the  Skow^fard  Jiall  1$  ni^eel  to  th$ 

Rules,  Orders^  and  JReyuUUions  <ifth9  Councils 

*^*  As  the  Prize  Sheets  of  the  Society  are  finally  settied  each  year  by  theComeil, 
at  a  date  prescribed  by  the  Bye-Laws,  no  alteration  in  the  amount  and 
condition  of  the  Prizes  offered  bv  the  Society  fi>r  any  particular  year  can  be 
made  after  such  established  date.  Cheques  for  the  amount  of  priaes 
awarded  at  the  Country  Meetings  of  the  Society  are  drawn  at  the  first 
Monthly  Meeting  of  the  Council  held  in  London  in  the  ensuing  month  of 
August,  and  when  duly  signed  are  forwarded  by  post  to  the  re^eetiye 
parties. 

By  Order  of  the  Council, 

JAMES  HUDSON,  Seereiaty. 

London f  Aug,  6,  1851. 
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PRIZES  FOR  1852  and  1854. 

All  Prizes  of  the  Royal  AgricuUural  Soeieiy  of  England  are  open 

to  general  competition. 

*^*  Competitors  ttnll  be  expected  to  consider  and  discuss  tlie  heads 

enumerated. 


I.— PRIZES  FOB  1852. 

I.  Farming  of  Cumberland. 

Fifty  Sovereigns  will  be  given  for  the  best  Report  on  the  Fanning 
of  the  county  of  Cumberland. 

1.  Description  of  strata  and  soils  of  the  county. 

2.  Peculiarities  of  climate  as  they  affect  crops. 

3.  Effect  of  elevation  on  the  iarming  of  the  county. 

4.  Description  of  the  ancient  and  of  the  improved  system  of 

farming. 

5.  Extent  to  which  draining  has  been  practised  and  is  still  required. 

6.  Whether  hill-side  irrigation  has  been  tried,  and  to  what  extent 

it  would  be  applicable  ? 

7.  Improvements  made  since  the  Report  of  J.  Bailey  and  G. 

CuUey  in  1805,  and  to  what  extent  still  required? 

II.  Farming  of  Herefordshire. 

FiFTT  Sovereigns  will  be  given  for  the  best  Report  on  the  Fanning 
of  Herefordshire. 

1.  The  character  of  the  soils  and  subsoils  of  the  county. 

2.  The  use  of  lime  as  manure,  to  what  soils  (if  any)  it  is  confined, 

and  whether  its  employment  is  at  all  diminished  by^high 
farming. 

3.  Manufacture  of  perry* 

4.  Effect  of  soil  on  the  growth  of  timber-trees. 


xxxii  Prizes  for  Essays  and  Reports. 

5.  Ttie  suitableness  or  otherwise  of  the  farm  building^  to  improved 

husbandry. 

6.  The  extent  of  under-draining  effected  in  the  county. 

7.  Improvements  made  since  the  Report  of  J.  Duncombe  in  1805^ 

and  to  what  extent  still  required. 


III.   Manupactube  op  Beet-Root  Suoab. 

TniBxr  SovEBEiGNS  will  be  given  for  the  best  aceount  of  the 

Manufacture  of  Sugar  from  Beet-Boot. 

1.  The  cultivation  of  the  root  for  this  purpose  in  France,  Bel- 

gium, or  Germany,  and  the  extent  to  which  high  manuring 
affects  its  saccharine  contents. 

2.  Whetlier  mangold- wurzel  is  applicable  to  the  manufiicture  of 

sugar  ? 

3.  Manufacture  of  sugar  according  to  the  latest  improved  processes. 

4.  Disposal  of  the  refuse  for  the  distillation  of  spirits,  extraction 

of  salts,  or  feeding  of  cattle. 

5.  Comparison  of  profit  per  acre  from  production  of  sugar  or  com 

at  present  prices. 

IV.  Seeds. 

TwBNTT  Sovebbiqns  Will  be  given  for  the  best  Essay  on  the 
Management  of  the  Clovers,  Bye-grass,  &Q.,  with  the  best 
remedy  for  clover-sickness. 

V.  Underwood. 

Twenty  Sovereigns  will  be  given  for  the  best  account  of  the 
Cultivation  and  Management  of  Underwood,  founded  upon 
actual  experience. 

1.  The  nature  of  the  soil ;  and  when  it  has  been  recently  phnfed, 

the  mode  of  preparing  it. 

2.  The  average  number  of  plants  per  acre. 

3.  The  description  of  underwood  growing. 

4.  The  best  sorts  to  be  planted. 

5.  The  cost  of  fencing  and  draining. 

6.  The  comparative  produce  of  not  less  than  5  acres  under  the 

common,  and  under  an  improved  system  of  management. 
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VI.  Hereditart  Diseases  and  Defects. 

Twenty  Sovereigns  will  be  given  for  the  best  aecount  of  those 
Diseases  in  the  Horse  and  the  Ox  which  either  are  or  may 
become  hereditary. — ^As  the  Sheep  and  the  Pig  may  probably 
form  the  subject  of  a  subsequent  prize,  competitors  are  re- 
quested to  confine  themselves  in  this  Essay  expressly  to  the 
Horse  and  the  Ox. 

Vn.  Any  other  Agricultural  Subject. 

Twenty  Sovereigns  will  be  given  for  the  best  Essay  on  any  otner 
Agricultural  subject. 

Vin.  Steam  and  other  Motive  Power. 

Thirty  Sovereigns  will  be  given  for  the  best  Essay  on  the  rela- 
tive advantages  of  Steam  and  other  Motive  Power  applicable  to  Agri- 
cultural purposes. 

1 .  The  best  mode  of  applying  horse-power. 

2.  The  best  mode  of  applying  water-power. 

3.  The  best  mode  of  applying  fixed  steam-power. 

4.  The  best  mode  of  applying  moveable  steam-power. 

5.  Purposes  to  which  power  is  applicable^  as  thrashing,  chafi*- 

cutting,  i&c. 


The  Essays  rmtst  be  sent  to  the  Secretary,  at  12,  Hanover  Square^  London^ 

on  or  before  March  1,  1862. 


II.— PRIZE  FOR  1854. 

Guano. 

Fifty  Sovereigns  will  be  given  for  the  best  account  of  the  Geo- 
graphical Distribution  of  Guano ;  with  suggestions  for  the 
discovery  of  any  new  source  of  supply,  accompanied  by 
specimens. 


The  Essays  competing  for  this  Prize  to  be  sent  in  on  or  before  Matcfi  1, 1854. 


***  Coufributora  of  Paperi  are  requested  to  retain  Copies  of  their  Communicatioiii, 
M  the  Society  cannot  be  responsible  for  their  return. 
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RULES  OF  COMPETITION  FOR  PRIZE  ESSAYS. 


1.  All  informttion  contained  in  Prize  Essayi  ihall  be  founded  on  experi- 
ence or  obsenration,  and  not  on  slmpJe  reference  to  books  or  otber  lources. 

2.  Drawings,  specimens,  or  models,  drawn  or  constructed  to  a  stated  scale, 
shall  accompany  writings  requiring  them. 

3.  All  competitors  shall  enclose  their  names  and  addresses  in  a  sealed  cover, 
on  which  only  their  motto,  and  the  subject  of  their  Essay,  and  the  number  of 
that  subject  in  the  Prize  List  of  the  Society,  shall  be  written.* 

« 

4.  The  President  or  Chairman  of  the  Council  for  the  time  bebig  aball  cnen 
the  cover  on  which  the  motto  designating  the  Essay  to  whi<^  the  Prize  nas 
been  awarded  is  written,  and  shall  declare  the  name  of  the  author. 

5.  The  Chairman  of  the  Journal  Committee  shall  alone  be  empowered  to 
open  the  motto-paper  of  such  Essays,  not  obtaining  the  Prize,  as  he  may  think 
Uzely  to  be  useful  for  the  Society's  objects,  with  a  view  of  oonsultmg  the 
writer  confidentially  as  to  his  willingness  to  place  such  paper  at  the  disposal  of 
the  Journal  Committee. 

6.  The  copyright  of  all  Essays  gaining  prizes  shall  belong  to  the  Sodety, 
who  shall  accordingly  have  the  power  to  publish  the  whole  or  |iny  part  of  soch 
Essays ;  and  the  other  Essays  will  be  returned  on  the  application  of  the 
writers ;  but  the  Society  do  not  make  themselves  responsible  ror  their  loss. 

7.  The  Society  arc  not  bonnd  to  award  a  prize  unless  they  consider  one  of 
the  Essays  deserving  of  it. 

8.  In  all  reports  of  experiments  the  expenses  shall  be  accoimtely  detdled. 

9.  The  imperial  weights  and  measures  only  are  those  by  which  calculations 
are  to  be  made. 

10.  No  prize  sbail  be  ^ven  for  any  Essay  which  has  been  already  in  print. 

11.  Prizes  may  be  taken  in  money  or  plate,  at  the  option  of  the  successful 
candidate. 

12.  All  Essays  must  be  addressed  to  the  Secretary,  at  the  house  of  the 
Society. 

*  Competitors  are  requested  to  write  their  motto  on  the  paper  on  which  their 
nre  written,  as  well  as  on  the  envelope. 
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GENERAL  MEETING, 

12,  Hanover  Square,  Saturday,  December  13,  1861 


REPORT  OF  THE  COUNCIL. 


'J 'he  Council  have  to  report  that,  since  the  last  General  Meet- 
ing, 132  Members  have  been  elected,  69  have  died,  and  149 
have  been  removed  from  the  list ;  so  that  the  Society  consists 
accordingly  of — 

91  Life  Governors, 
158  Annual  Governors, 
690  Life  Members, 
4076  Annual  Members,  and 
19  Honorary  Members : 

making  a  total  of  5034  Members  on  the  list  of  the  Society  at  the 
present  time.  The  Council  have  filled  up  the  vacancy  in  their 
body  occasioned  by  the  loss  of  the  Hon.  Capt.  Pelham,  by  the 
election  of  Mr.  Law  Hodges,  M.P.  for  West  Kent. 

The  finances  of  the  Society  are  in  a  highly  favourable  state: 
the  floating  cash- balance  in  the  hands  of  the  bankers  being 
equal  to  the  discharge  of  current  claims  ;  while  the  Council  have 
been  enabled  to  purchase  Stock  in  Government  Securities  to  the 
amount  of  11,190/.,  on  account  of  the  investment  of  life-compo- 
sitions of  Governors  and  Members,  made  in  accordance  with  the 
principle  originally  laid  down  as  essential  to  the  security  of 
the  Society. 

The  Windsor  Meeting  has  been  held,  under  most  gratifying 
circumstances,  and  with  perfect  success.  The  Members  were 
honoured  on  the  occasion  by  the  gracious  presence  of  her  Majesty 
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the  Queen,  the  Royal  Patroness  of  the  Society ;  and  his  Royal 
Highness  Prince  Albert,  as  one  of  its  Governors,  evinced  a  lively 
participation  in  the  proceedings  of  the  Meeting,  and  with  kind 
condescension  sat  down  to  dinner,  in  the  Pavilion,  with  2000  guests 
of  the  Society,  whom  he  most  heartily  bid  welcome  to  the  Home 
Park.  The  Mayor  and  Corporation  and  the  Local  Committee, 
with  the  most  zealous  co-operation,  anticipated  and  executed  the 
wishes  of  the  Council  on  every  point  connected  with  the  con- 
venience and  accommodation  of  the  Society,  and  the  perfect  pre- 
servation of  the  peace  of  the  borough.  The  railway  arrangements 
were  in  every  respect  as  complete  as  the  increased  pressure  of 
traffic  and  the  multiplicity  of  details  would  allow ;  and  the  Stock 
of  the  Exhibitors  was  liberally 'conveyed  free  of  charge,  in  both 
directions,  by  the  principal  railway  companies  throughout  the 
kingdom.  The  number  of  the  stock,  the  variety  of  the  breeds, 
and  the  high  character  so  great  a  proportion  of  the  animals  exhi- 
bited, rendered  the  Show  at  Windsor  one  of  the  most  remarkable, 
perhaps,  that  has  ever  taken  place  in  this  or  any  other  country  : 
and,  notwithstanding  the  increased  expenses  attending  so  large  an 
exhibition,  the  balance-sheet  of  the  Meeting  will  be  found  to 
present  a  result  more  favourable  to  the  Society  than  on  any 
former  occasion. 

The  Council  have  arranged  that  the  Lewes  Meeting  shall  be 
held  in  the  week  commencing  Monday,  the  12th  of  July  next. 
They  have  also  decided  on  the  Prizes  to  be  offered  at  that  meet- 
ing, for  Agricultural  Implements  and  Machinery,  and  for  Live 
Stock  intended  for  breeding  purposes.  The  former  include 
important  additions,  intended  to  draw  the  attention  of  Agricul- 
tural Engineers  and  Machinists  more  strongly  to  the  different 
degrees  of  motive  power  required  by  farmers  under  different  cir- 
cumstances, and  to  its  convenient  adaptation  to  agricultural  pur- 
poses :  and  it  is  hoped  that  an  opportunity  will  be  afforded  for 
obtaining  a  satisfactory  trial  of  the  efficiency  of  those  reaping 
machines  which  have  attracted  so  much  attention  subsequently  to 
the   period  when  the  Prize  Sheet  for  Implements  was  arranged 
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by  the  Council  for  the  year  1852.  The  latter  comprise  distinct 
classes  of  prizes  for  the  Sussex  breed  of  Cattle,  the  Romnej 
Marsh  or  Kentish  Sheep,  and  Domestic  Poultry ;  having 
reference  respectively  to  the  counties  of  Sussex,  Kent,  and 
Surrey,  constituting  the  district  of  the  Country  Meeting  to  be 
held  next  year  at  Lewes.  They  have  made  the  rule  more 
stringent  by  which  fines  are  levied  on  exhibitors  for  not  send- 
ing to  the  show  the  stock  they  have  entered,  and  for  which 
the  Society  provide  accommodation  in  the  show-yard.  They  have 
resolved  that  no  prize  of  the  Society  shall  be  given  to  balls 
exceeding  five  years  old  ;  they  have  limited  the  competition 
in  the  class  of  agricultural  stallions  hitherto  known  as  that  of  any 
age,  to  horses  that  are  above  two  years  old  ;  and  they  have  decided 
to  require  in  the  class  of  three  years'  old  heifers  not  in  milk  the 
same  certifiaite  as  in  the  case  of  incalf-cows  not  in  milk,  before 
paying  the  amount  of  the  prize,  namely,  a  certificate  that  such 
incalf-heifer  had  in  due  course  produced  a  live  calf.  The  Coun- 
cil have  under  their  anxious  consideration  two  most  important 
questions  connected  with  their  Country  Meeting :  namely,  the 
best  mode  of  appointing  the  Judges,  and  the  conditions  under 
which  their  attention  should  be  directed  to  a  veterinary  inspection 
of  the  animals.  The  Council  consider  that  the  stock  to  which 
the  prizes  of  the  Society  are  awarded  ought  not  only  in  the 
opinion  of  the  Judges  to  be  the  best  specimens  of  their  particular 
class  in  the  yard,  but  that  in  condition  and  function  they  ought 
also  to  be  fully  qualified  to  propagate  their  species,  without  com- 
municating to  their  offspring  any  tendency  to  hereditary  disease 
or  imperfection ;  and,  in  order  more  clearly  to  call  attention  to  the 
circumstances  under  which  such  tendency  might  be  apprehended, 
the  Council  have  offered  a  prize  of  20/.  for  the  best  Essay  on  the 
subject.  The  Council  have  received  from  Colonel  Le  Couteur 
the  scale  of  points  for  Jersey  cattle,  which  has  been  found  so 
satisfactory  in  enabling  the  Judges  of  the  Royal  AgricnltuFal 
Society  in  that  island  to  arrive  at  uniform  decisions.  At  his 
rec|uest  these  points  were  placed  by  the  Council  in  the  hands  of 
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the  Judges  of  Channel  Islands'  cattle  at  Windsor;  and  the 
award  of  the  first  prize  in  that  class,  although  made  to  an  animal 
bred  in  the  county  of  Sussex,  as  well  as  the  other  awards,  have,  it  is 
believed,  given  entire  satisfaction  to  the  Channel  Islands'  breeders. 
This  scale  of  points,  and  the  accompanying  illustrations,  having 
been  placed  at  the  disposal  of  the  Society  for  publicaticm,  in  the 
hope  that  an  equally  successful  attempt  may  be  made  for  other 
breeds  of  cattle  in  England,  the  Journal  Committee  have  directed 
their  insertion  in  the  ensuing  number  of  the  Journal.  The 
Council  have  given  directions  for  the  preparation  of  a  plan  of  the 
show-yard  at  Lewes,  and  have  decided  that  a  pavilion  for  the 
great  dinner  shall  be  constructed  to  accommodate  1000  persons. 
At  their  request.  Professor  Simonds  has  kindly  consented  to 
deliver  a  lecture  in  the  week  of  the  Lewes'  Meeting,  on  such 
practical  and  important  questions  connected  with  the  manage- 
ment and  diseases  of  animals  on  a  farm,  as  may  be  considered 
most  interesting  for  the  purpose.  The  position  of  Lewes  in 
reference  to  the  Southdown  district,  its  immediate  vicinity  to 
Brighton,  its  connexion  by  a  navigable  river  with  the  sea,  and  its 
direct  railway  communication  with  London  and  the  West  of 
England,  will  no  doubt  render  it  a  place  of  convenient  access  both 
to  the  breeders  of  Sussex,  the  members  and  exhibitors  of  the 
Society,  and  the  public  generally,  who  intend  to  be  present  at  the 
meeting ;  while  the  great  facilities  offered  by  the  authorities  of  the 
borough,  and  the  immediate  residence  of  so  many  active  members 
of  the  Society,  will  secure  the  most  advantageous  arrangements 
for  the  occasion. 

Tlie  Duke  of  Richmond  has  reported  to  the  Council  the 
progress  of  the  communications  he  was  requested  by  them  to 
enter  into  with  Viscount  Palmerston,  Her  Majesty's  Principal 
Secretary  of  State  for  the  Foreign  Department,  on  the  subject  of 
a  cheap  and  abundant  supply  of  guano  to  this  country.  His 
Lordship  has  signified  his  entire  willingness  to  lend  every  aid  in 
furtherance  of  this  important  object,  by  requesting  the  Admiralty 
to  instruct  the  commander  of  every  ship  in  Her  Majesty's  Navy 
to  search  for  deposits  of  guano  in  the  rainless  regions  within  the 
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tropics,    and  every  surgeon   of  such   ships   to   be   prepared   to 
examine  on  the  spot  the  amount  and  quality  of  each  deposit  of 
guano  that  may  be  discovered  ;  the  search  for  mineral  phosphate 
of  lime  in  any  part  of  the  world  being  also  included  in  this 
instruction.     Lord  Palmerston  having  also  stated  his  desire  that 
the  Council  should  draw  up   a  code  of  such  instructions  and 
queries  they  would  wish  to  have  distributed  by  the  Admiralty, 
they  have  requested  the  Chemical  Committee  of  the  Society  to 
prepare  these  instructions  and  queries  accordingly.      The   an^ 
nouncement  of  this  most  gratifying  participation  of  Her  Majesty's 
Government  in  a  question  affecting  in  so  high  a  degree  the  cause 
of  practical  agriculture  will  be  received  with  satisfaction  by  the 
Society ;  and  these  measures  of  the  Government,  with  the  Prize 
of  50/.   already  offered  by  the  Society   for  a  statement  of  the 
geographical  distribution  and  the  discovery  of  new  sources  of 
guano,  will,  it  is  hoped,  lead  to  interesting  details  and  important 
results.     In  the  mean  time,  as  the  large  proportion  of  ammonia 
resulting  from  guano  constitutes,  in  a  great  measure,  its  essential 
value,  it  will  be  an  important  object  to  discover  a  mode  by  which 
a  cheap  and  abundant  supply  of  that  valuable  element  may  be 
obtained.      The  simple  and  effectual  modes  now  available  for 
detecting  adulteration  in  the  guano  of  commerce  ought  to  prevent 
the  great  loss  and  disappointment  to  which  farmers  at  the  present 
time  are  very  liable  ;  and  in  furtherance  of  this  object,  Professor 
Way  has  reduced  hisL  charge  for  an  analysis  of  this  manure  to  a 
rate  which  brings  it  within  the  means  of  every  farmer  who  will 
take  the  trouble  to  guard  himself  by  this  analysis  from  fraud. 

The  Journals  of  the  Society  contain  from  time  to  time  the 
results  of  Professor  Way's  Chemical  Investigations,  instituted 
under  the  instructions  of  the  Chemical  Committee  of  the  Society ; 
and  the  Lectures  which  he  has  delivered  to  the  Members  since 
the  last  General  Meeting,  o(i  the  agricultural  employment  of  lime 
and  gypsum,  have  been  valuable  in  themselves,  and  have  led  to 
interesting  practical  discussions. 

The  Council  have  taken  means  to  bring  before  the  Members 
various  suggestions  made  during  the  past  year  for  extending  in 
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this  country  the  ^owth  of  Flax  as  an  agricultural  crop.  The 
conditions  of  soil  and  culture,  the  management  of  fibre,  and  the 
cjuestion  of  there  being  or  not  a  sure  market  for  its  sale,  are  prac- 
tical and  prudential  considerations,  which  will  no  doubt  of  them- 
selves engage  the  attention  of  farmers,  without  any  special  caution 
being  given  to  them  by  the  Council ;  who,  although  well  aware 
that  there  are,  under  ordinary  circumstances,  no  difficulties  attend- 
ing the  cultivation  of  this  crop,  yet  feel  at  the  same  time  that  at 
present  adequate  means  are  not  generally  available  for  taking  the 
crop  off  the  grower's  hands. 

The  Council,  in  conclusion,. have  the  continued  satisfaction  of 
calling  the  attention  of  the  Members  to  the  gradual  and  vigorous 
development  of  the  Society  in  its  practical  and  useful  objects, 
and  to  the  addition  of  new  members  to  its  list  from  among  the 
friends  of  agricultural  improvement  in  every  part  of  the  United 
Kingdom. 

By  order  of  the  Council, 

(Signed)  JAMES  HUDSON, 

Secretary. 
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